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H 0 FE Mi A N | Division established to further bearing design 
in the light of the widely varying conditions 


of load, speed, temperature, lubrication and 
materials now demanded ; to improve produc- 
tion methods and contro! of quality. 
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Among the most prized possessions 
of resourceful engineers -QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH ROAD, SHEFFIELD 13. TEL: SHEFFIELD 49371/6 
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Perfect finish 
at your 
fingertips! 


ECCO 40 


—the finest spray 
gun on the market 


Only superlatives will describe the Ecce 


It’s the tinc 

able for applying 

quer, it gives pericct 
the tlow or tan widrl 
neglivible and the hi 
and tluid ducts give th 
capacity 

spray vun of 
The Ecco 4 
couldn’t be sit 
into the hand 
can be adjusted 
the interchangeable paint and air conne 
nected to ditl 


nipples can cas 


standard threads 

WRITE FOR THE LEAFLET 
Leaticts and literature describing the Lc« 
spray gun and the Atlas Copco range « 
spraying equipment are readily avai 
your local Atlas Copco c 


t p mpination the 
wil. 
time! Ihe 


request tron 
pany or avent or from the address below nith water 


SALES AND SERVICE IN NINETY 
COUNTRIES At is Copco ts the world’s 
largest organisation specialising solely 1 Atlas 
compressed air cquipment. Wherever you 
arc, the I I Oi tli opco y ip 
t on lection of puts compressed air to work for the world 


offers eX] 


ave paint 


equipment and plete ; 
ATLAS COPCO AB, STOCKHOLM 1, SWEDEN 


Salcs Service 
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A vital contribution to the 
efficiency and reliability 
of cars and trucks 





supplied by 


PIR TH-DERINO\- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
THE FIRTH-DERIHON STAMPINCGCS LIMITED, SHEFFIELD. 
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Think of safety... 


[here is an element of risk in 
the use of all man’s contrivances, 
but it is usually quite insignificant 
That is because we have come to 
rely on the components used: to 
take for granted that they will 
never fail us. 


ll remember 


The use of SuPerfect seals on disc 
brakes of high speed passenger 
carrying vehicles is proof of 


confidence in our components. 
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See our products on 


STAND 338 


COMMERCIAL MOTOR SHOW 
EARLS COURT 


Pg 
Safar seals 


SUPER OIL SEALS & GASKETS LTD 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE KINGS NORTON 2041 





























ONCENTRIC 
OMPONENTS 





. occupy a very special place in the motor 
industry, many special places to be exact. 
Designed and precision engineered to ensure 
economy of operation and a long service life, 
they ‘’fit’’ into most assemblies 


Oil Pumps, Water Pumps, 
Steering Idlers, 

Clutch Plates, 

Gear Change Mechanisms, 
Bearing Boxes, 

Brake Drums, Brake Discs, 
Push Rods, Ball Pins, 
Shackle Plates, 

Axle and Hub Assemblies, 
Thrust Plates and Assemblies, 


Machined Components of all kinds. 





a 
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Concentric specialists in the design and manu 
facture of Oil and Water Pumps, have 
achieved a new high standard of performance 


and production in this field 


Concentric Manufacturing Co. Ltd., Tyburn Road, Birmingham, 24 
TELEPHONE: EAST 20812345 
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THE 
AUTOMOTIVE 
PRODUCTS 
GROUP 


The Automotive Products Group, by 
its pioneer development carried into 
many successful applications, has made 

contributions to road safety which 
are unsurpassed, and being 
inter-related, are cumulative in 


their effect. 


The Group’s operations are always on 
a broad scale, and their production is 


planned for nation-wide usage. 


That this is now fully recognized is 


shown by the constantly increasing 


requests from the industry for the 
services of our specialists, and 
nowhere is this more in evidence 


than in the pursuit of road safety. 





TRANSMISSION 
BRAKES 


This new Lockheed hand-brake has 
excellent heat-dispersal qualities for 
background braking, and as a parking 


brake has great power. 


POWER BRAKING 


Also Lockheed Hydrovac 
servo-braking units for all types of 
vehicles and Power Hydraulic 
Braking equipment for public service 


and other vehicles. 





The Borg & Beck range includes strap-drive clutches from 12” to 16” dia., and 
heavy-duty spring-centre clutch plates. The Borg & Beck two-way clutch is of value 


when the same engine is to be used for both propulsion and driving equipment. 


There is also an extensive range of ‘A’ Type Clutches from 64” to II” dia., and the 


BORG §& BECK 


new ‘Autoclutch’ two-pedal system, 


described overleaf. 





ROAD WHEEL 
BRAKES 


Lockheed road-wheel Disc Brakes are 
progressive, powerful and well-proved; 


they greatly simplify maintenance. 





Lockheed drum brakes are available 
in a new range for vans, trucks, 


commercial vehicles and trailers. 


LOCKHEED 


\VDISC 


For steering and suspension there is an extensive range of Thompson 





joints, suitable for every type of vehicle, from the small van to the 
heaviest commercial. These incorporate the successful Thompson 


features which have taken the backlash out of steering. 


THOMPSON Y 





‘Micronic’ lubricating oil and fuel filters have proved of inestimable 


value for protecting engines and fuel injectors. 


‘Micronic’ air filters are also available, and Purolator metal-edge 


filters, which are cleanable. ae 











Safety is the watch-word of the 












Automotive Products Group. 


Consistent response from the clutch 
reduces driver fatigue, is of the greatest 
assistance in accurate manoeuvring and 
gear-changing, and thereby earns a high 
place in Borg & Beck’s contributions to 
road safety. 


A new Borg & Beck development, the 


“utoclutch 


two-pedal system, makes a new 
advance by simplifying driving and 
still further reducing fatigue. Initial 
movement of the gearlever automatically 
disengages the clutch. Tow-starting and 
other desiderata are not impaired. 





Lockheed brakes were the first to match 
modern trends in performance, and the 
name is synonymous with safety. Their new 
disc brakes for commercial vehicles, whether 
for use on road wheels or transmission, 
follow the Lockheed tradition already 
established by their famous drum brakes. 








gor TORE 





Thompson tie-rods and steering > alles re / 
connections, with their self-adjusting 'LOCKHEED 

action, have taken the backlash out of - ee eee a | 
steering. Thompson suspension joints 
eliminate lost motion in linkage. 





Lastly, Purolator filters are quietly 
safeguarding engines and fuel injectors 
against insidious microscopic abrasives. 





The Automotive Products Group 
includes the 

Borg & Beck Company Ltd. 

Lockheed Hydraulic Brake Company Ltd. 
Automotive Products Company Ltd. 


Registered Trace Marks Borg & Beck Lockheed Purola Hydrovac Ther 


A child’s guide to Evolution 





P first came primitive man 
/ 


' v_ 


In his hand he holds the best means 

in his power to encourage the others to 
produce extremely small quantities 

of beakers, skewer pins and arrowheads 
so essential to the happiness of 
primitive man. 





In his hand he holds the best means in 
his power to produce, without the slightest 
effort, an almost endless supply of 
refrigerators, pop-up toasters and 

guided missiles so essential to the 
happiness of modern man. 


DESOUTTER puts power into your hands 


DESOUTTER BROTHERS LIMITED, THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346 
cre328 
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...aS sound as a Gloucester casting! 


\ 






Differential Cage in 
« oe 7 = ” : Malleable Iron. Weight 84 lbs 

As sound as a Gloucester Malleable casting” is no mere phrase. ee ee 
It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 


They are also accurately set under modern presses, using dies made 





to the limits required, to ensure that castings can be machined 
without costly delays. 


Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification 
i é 















a eee a ” 
Gloucester Gloucester Lamellar Vehicle Ste 7 
Blackheart Malleable Pearlitic Malleable } TS OTE Sree 
—— pateietelali _ — es in Malleable Iron. Weight 6} Ibs. 
Elongation = 18% Elongation oe 5% 
Yield Point o« $2 tons Yield Point .. 24 tons = 
Tensile Strength 25 tons psi | Tensile Strength 35 tons psi 











CLOOCEL ST LA } 
» 


GLOUCESTER 2.0057 


Gloucester Foundry Ltd., Emlyn Works, Gloucester + Telephone: Gloucester 23041 + Telegrams: ‘ Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd. 
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HYDRAULIC 
PRE- SE LECT 


tor greater opersling speed 
- taster peneiraiing capacily 


Photograph by courtesy of 
> = OTIS ELEVATOR CO. LTD. 
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JAMES ARCHDALE & CO. LTD. 
BLACKPOLE WORKS, WORCESTER 


Telephone: Worcester 27081 (6 lines) 
A member of the Staveley Coal & Iron Co. Limited Group 
LE AGENT ALFRED HERBERT LT VENTRY. TEL VENTRY 89221 
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LATER MODELS—LIGHTER METALS Today's outstanding designs are distinguished by bolder use of aluminium in body, engine 
trim and detail. Engine designers know all about the advantages of aluminium, while modern alloys and techniques offer new 
opportunities for far reaching improvement in construction. IMPALCO supplies aluminium in many forms from ingot to specially 


jividual industries: offers, too, the combined technical resources of its parent companies, ICI and the 


JIViIUUd JOUTES 


| ( 0) Imperial Aluminium Company Limited « Birmingham 
pees J 


Automobile Engineer, September 1960 


wrought products for inc 


Aluminum Company of America 
y 
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STAINLESS STEEL 
never shows its age 


The motor industry ‘builds’ on the strength 

and stability of Lee’s ‘“Trubrite” Stainless Steel... 
impervious to corrosion, and possessing maximum 
stability. For gleaming body trim — Stainless Steel 
has no equal. Resistant to rust, dents and scratches, 
its time-proof brilliance needs only soap-and- 
water care —and maintains vehicle value to the 


highest degree. 


Trubrite Steel Works, 
NT ee Meadow Hall, Sheffield 
Telephone: Sheffield 387272 


London Office: 
Stafford House, 40/43 Norfolk St., 
Strand, W.C.2. Tel: Temple Bar 7187/8 








Birmingham Office: 
& SONS LTD 191 Corporation St., Birmingham 4 
Tel: Central 6801/2 
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Interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit 


THE 
TYPE 3 
‘UNIVERSAL’ 
UNIT 


Illustrated above is the Type 3 ‘ Universal’ 
; : steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


| Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MARLES 
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issued by: POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYGBRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 Telex: $5166 


distribution throughout the world 
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INCREASED PRODUCTIVITY 

















impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and é 


construction this tool incorpo= attachments for screwdriving, tapping, drilling, 

rates longer normal working life ; ; 7 , 

with minimum maintenance. grin din £g, wire- brushin £ or san din g. 
R29 


WRITE FOR LEAFLET 1.W.202 





BALANCERS : ROTARY AIR DRILLS 
cme emer 
ROTARY SANDERS - RIGHT ANGLE NUT SETTERS Te 
RIGHT ANGLE DRILLS . MULTIPLE SPINDLE UNITS Power reve) {4 





ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW1 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1603 
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SERVES INDUSTRY =< 


= eek ia spill 








M EADOWFIELT 


_ DOES SO MANY JOBS SO WELL 
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THE WINDO 
OF MACHINE 


CHURCHILL MACHINE TOOL CO.LTI 


<7 wm. . 


2 a a 
Z= 
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CHURCHILL GEAR MACHINES lt 





CINCINNATI MILLING MACHINE 


N THE WORLD 
OLS 








By coming to Charles Churchill, the 
production planner can choose his 
complete requirements for the cold 
shaping of metal from the leading 
British, Continental and American 
ranges of machine tools. Through 
Charles Churchill's well-informed 
technical service he is kept in con- 
stant contact with all aspects of the 
industry. 

If you are considering new produc- 
tion schemes, new or replacement 
machines, for shaping, turning, 
grinding, boring, milling, planing or 
bending metal, consult Charles 
Churchill. They will be able to supply 
the quality machine tools you need... 
install and service them...advise you 
on their application and operation. 


Make 


CHARLES 
CHURCHILL 


your window on the world 
of machine tools. 


Branches at: London, Manchester, 
Glasgow and Newcastle-upon-Tyne. 


CHARLES CHURCHILL & COMPANY LIMITED 
Coventry Road, South Yardley, Birmingham 25. 


Telephone : Acocks Green 2281 











































V-Belt Drive and 
WEDGE-Belt Drive 
for the same job 


~ 








THE GREATEST ADVANCE IN 
DRIVE DESIGN FOR 30 YEARS 





SpacesaVer 


WEDGE-BELT DRIVES |. 





MADE ONLY BY Fennel 


THE LARGEST MAKERS OF V-BELT 
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Fenner Syexu'p Wedge-Belt Drives are 
SLIMMER, LIGHTER, SHORTER, CHEAPER 


Width and weight now reduced by a half, and cost by at least a fifth, without 
loss of strength or durability. 

Modern materials and a new belt section give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of the strength and flexibility of 
Terylene cords. These are bonded to a synthetic rubber which keeps them 
exactly where they can do most work with least stress to themselves. 

This rubber provides heat and oil resistance and adequate electrical conductivity 
at no extra charge. New pulley designs take full advantage of modern casting 
methods to give stronger, yet lighter pulleys. All have Taper-Lock quick 

and easy fixing facilities. 

@ Two Wedge-Belt sections, §” (Alpha) and 3” (Beta) cover all normal drives up 
to 200 horse-power. Belt lengths and pulley diameters are based on International 
Standardisation principles. Your complete drive design can be selected from 

a single line reading in the SpacesaVer catalogue 135 20. Send for it now. 

Stocks of Wedge-Belts and pulleys available in all our 19 branches. 

The new SpacesaVer Wedge-Belt drives are made solely by 

Fenner, the only company in the world to make both V-Belts and pulleys. 


HERE 1S THE PROOF 


















































sep V-Belt a 6 Es SAD f6°8:°7 167 _ 
pide Wedge-Belt 3-15 560 Id 3 Aipha 280 7:1 {5-3-8 10% 
SAVING 16%, 12%, 54%, — 5%, 19%, 36%, 
os ap V-Belt 64 24 Syy BOS CIB EI7“0°7 = 668 r 
a Wedge-Belt 5:3 10°6 233 6 Alpha 560 IS3 EIN 11-6 362 
SAVING 18% 15% 48% sn 18°, 32% © 45%, 
20 ar V-Belt 83 243—C— iH CII 305 <45°0°1 258 
sd Wedge-Belt 7:1 21:2 33 5 Beta 1000 269  £32°19°9 138 
SAVING 19%, 14%, 45%, —- 12% 26%, 46%, 
100 ae V-Belt 103 42 BE 8—C180 472 £86°2°4 530 
pitt Wedge-Belt 90 37'5 47, 6 Beta 1600 4\-| — £63-15°2_ _-340 
SAVING 16%, 12%, 50%, _ 13% 26%, 35%, 


NAME AND POSITION 


FIRM’S ADDRESS 





J. H. FENNER & CO. LTD. HULL 


DRIVES IN THE COMMONWEALTH 
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Skilled hands 
appreciate... 


The Eclipse Range of tools includes:— 
Hack Saw Blades and Frames ; Sheet Saws 5 Surface Gauges 
Automatic Centre Punches . Scribers . Tap Wrenches . Pin Vices 
Pin Tongs . Angle Plates . Vee Blocks . Tool Bits & Tool Bit Holders 
Saw Sets . Coping Saws . Junior Saws . Piercing Saws . Fret Saws 
Jig Saw Blades . Trammel Heads . Instrument Vices . Pad Handles 
Permanent Magnets . Magnetic Chucks and Magnetic Tools 










te La 


Co. Sheffield Ltd., and obtainable from all tool distributors 
UX13 
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OZONE ATTACK 


WITH DU PONT ELASTOM ERS Ozone is present in the 


atmosphere, generated from Oxygen in the air by ultraviolet light (from sunlight). When natural rubber is 





stressed, as in car components, ozone attacks, forming a myriad of small cracks in the surface of the rubber. 


DU PONT NEOPRENE has outstanding resistance to ozone cracking. Du Pont neoprene has proved under 
test, and on the job, that it is vastly superior to natural rubber—and to ‘general purpose" synthetics. Neoprene 
resists oil and grease in the chassis . . . high temperatures under the bonnet... oxidization and aging of 
exposed parts and accessories. Properly compounded neoprene products meet most service needs at 
temperatures ranging from —54 C to as high as 121°C. Compounds can be made soft or hard and in sponge form. 
HYPALON* synthetic rubber has even greater heat and ozone resistance and is known for its remarkable colour 
stability, permitting use of bright colours for weather stripping and convertible tops. Hypalon doesn't become 


brittle in cold weather nor will it crack under heat or summer sun. 


*HYPALON |S DU PONT'S REGISTERED TRADEMARK FOR ONE OF ITS ELASTOMERS 
DISTRIBUTORS: DU PONT COMPANY (UNITED KINGDOM) LTD., 76 JERMYN STREET, LONDON. S.W.1 


NEOPRENE-HYPALON* 


Automobile Engineer 9/60 (21 765 01) 


Automobile Engineer, September 1960 23 

















*” 
c 
ee 
” 
Pp) 
> 
a 
<= 
= 
oe 
<= 
— 
a 
=) 
ae 
= 
So 
” 


Ada (Halifax) Ltd 

Albion Motors Ltd 

A Chalmers Great Brita Ltd 
Associated Electrical Industries Ltd 
Associated Motor-Cycles Ltd. (Matchless, AJ.S) 
Baker Perk Ltd 

J. C. Bamford (Excavators) Ltd 
Blackburn Aircraft Ltd 

Boden Trailers Ltd 

Bristol Siddeley Engines Ltd 

British European Airways (BEA) 
British Qverseas Airways Corporation (B.O A.C.) 
Bulpitt & Sons Ltd. (Swan Brand) 
Chrysler Motors Ltd 

Colvilles Ltd 

Consolidated Pneumatic Tool Co. Ltd 
Coventry Climax Engines Ltd 

Cummins Engine Co. Ltd 

Decca Radar Ltd 

Dennis Bros. Ltd 

Delaney Gallay Ltd 

Dunlop Rim & Wheel Co. Ltd 

ERF Ltd 

Electric & Musical Industries Ltd. (E.M.1.) 
The English Electric Co. Ltd 

Ford Motor Co. Ltd 


g / 
The General Electric Co. Ltd 
G je Godfrey & Partners Ltd 
Head, Wrightson & Co. Ltd 
Imperial Chemical Industries Ltd. (1.C.1.) 
Ingersoll-Rand Co. Ltd 
International Harvester Co. of Great Britain Ltd 
Laycock Engineering Ltd 
Lockheed Hydraulic Brake Co. Ltd 
McMichael Radio Ltd 
Massey-Ferguson (U.K) Ltd 
Metropolitan-Vickers Electrical Co. Ltd. (A.E.1.) 
Murphy Radio Ltd 
F. Perkins Ltd 
The Plessey Co Ltd 
Pressed Steel Co. Ltd 
Pye Ltd 
Qualcast Ltd 
Ransomes Sims & Jefferies Ltd 
A. V. Roe & Co Ltd 
Rotary Hoes Ltd 
Rootes Group of Companies 
The Rover Co. Ltd 
Simplex Electric Co. Ltd., (Creda Division) 
The Steel Company of Wales 
Steels Engineering Products Ltd. (Coles Cranes) 
Taskers of Andover (1923) Ltd 
Vauxhall Motors Ltd 
Vickers-Armstrongs Lia 
Westinghouse Brake 4& Su 
Westland Aircraft Ltd 


FERRYBRIDGE .KNOTTINGLEY . YORKS 


Telex 55166 


Me), 18]0), Relaaie 2 

44 Hertford Street, W1 

Tel: HYDe Park 3888 Telex: 23549 
NORTHAMP.TON 

Office and Stockroom. Countess Road 
Tel: Northampton 3766 Telex: 31624 
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Beetle D.M.C. is the material used for the grille of the Morphy-Richards 
Fan Heater because it offers high heat resistance and good appearance. 
The use of D.M.C. posed a flash-removal problem in relation to the many 
apertures, as the moulders, Crystalate (Mouldings) Ltd., specitied a very 
thin flash line. Accordingly, B.I.P. Chemicals Ltd. developed a special type 
of material (D.M.C. L.1834) which, in combination with a tool made to 
close limits, ensures a consistenily thin and easily removed flash. 

Beetle D.M.C. combines heat resistance with strength, dimensional stability 
and excellent insulation properties. The development of a special type for 
a single application typities the extent of B.I.P. services in relation to 


individual problems and requirements. 


BEETLE* 


Polyester dough rmoulding Compound 





Heat resistance, dimensional stability 
insulation properties are among ibe features making D.M ( 
the ideal material for this grille 





strength and electrna 


Moulding by Crystalete 


B8.1.P. Chemicals Limited, Oldbury, Birmingham. Phone BROadwell 2061 
. 
London Office: Haymarket House, 28 Haymarket, S.W.1. Phone TRAfaigar 3121 
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Trim that stays trim today, tomorrow and every day 
after that. That’s what we mean by trim made from 
Birmabright aluminium alloy which has been chemically 
brightened and anodised. The permanently lustrous 
finish produced in this way cannot peel or rust, and 
needs only the minimum of maintenance. 

Why not write now for further information about this 


outstanding alloy ? 


Birmabright 


BIRMABRIGHT LIMITED 


WOODGATE WORKS - BIRMINGHAM 32 





Bumper bars 


Wheel domes 


Headlamp bezels 


Radiator grilles 


Window and windscreen surrounds 


Internal and external decorative 


mouldings 
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High among the priorities of BOAC is safety. Behind the scenes at London 
Airport is some of the world’s finest equipment, operated by highly trained 
personnel to ensure the reliability of every detail that contributes to safe 


operation. 
Where even the smallest foreign particle may imperil life, nothing is left to 
chance. Complex units, such as engine oil coolers which cannot be dis- 
mantled for inspection, are therefore radiographically examined to detect 
accumulations of sludge, metal debris, and carbon particles which would 
spell danger if they circulated in the engine lubrication system. 

For this examination, British Overseas Airways Corporation relies on 
ILFORD Industrial B X-ray film. Ilford has a reputation for reliability. 
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takes care of the braking 


NON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 


Cape 


THE CAPE ASBESTOS COMPANY LIMITED 


114 & 116 Park Street, London W1 Telephone Grosvenor 6022 


TA 41t2 
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AIR CLEANERS Wf 


which are 99-9% efficient 


CONSISTENTLY at all engine speeds and under 
all operating conditions 


\ Designed and manufactured by 


MECHANICAL JOINTS LIMITED 


LLANFOIST WORKS, ABERGAVENNY, MONMOUTH 
Telephone 1043/7 


For all Air-cleaner, Filter and Strainer problems call in Cooper's Technical Engineers 
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YOUR DIESELS 
CAN REFUEL 
WITH SHELL DERV 
all over Britain 


Shell's nation-wide network of DERV Agencies 
ensures there is always DERV where and when 
your drivers need it, whatever route they travel. ; r— \ 
They can refuel on a pre-arranged credit system, ~ DERV 


or they can pay cash. Ask your local office of 
Shell-Mex and BP Ltd. for full details. 
You can be sure of Shell 
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ON THE 


ATKINSON OMEGA 


6x6 TRACTOR 











TES eZ Sore re 
KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


TEL: HORSFORTH 282! 
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ISSUED BY THE NATIONAL COAL BOARD 
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IN 1887 TWELVE MEN ina 
small workshop in Raleigh Street, 
Nottingham, were making three 
bicycles a week. Today, the Raleigh plant and 
offices have a payroll of over 8,000 and turn out 
Over 1,000,000 cycles and over 2,000,000 Sturmey- 
Archer hubs every year. Such is the proud record 
of this famous cycle company. 

Obviously the shrewd men who control such a 
thriving concern have a flair for making long- 
term decisions that are both wise and profitable. 

Raleigh use coal because all their experience 
has proved that coal gives them all the steam for 
both power and heat they need at the lowest 
possible cost. Raleigh are expanding on coal 
because they know that our coalficlds contain all 





the coal that industry can use for many scores of 


years to come, 


cycle at Raleigh 


When it is your turn to cast a vote on fuel, 
remember Raleigh. Coal is the power that starts 
their wheels spinning so profitably. You can make 
sure that the wheels of your industry do the same 
for you when you stake your future power on the 
most reliable of all fuels—coal. 


PROGRESSIVE INDUSTRY 
IS GOING FORWARD ON 


COAL 
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Policy into 
practice at 
Raleigh 


Industries \ 


Mr. L. L. Roberts, 
Director of Factories, comments: 


“Coal is the fuel chosen for the whole 
of Raleigh’s power-raising plant, includ- 
ing our newest installation which com- 
prises four horizontal economic boilers. 
These operate on 4” washed smalls, and 
have acombined total rating of 74,400 lbs 
of steam output per hour from and at 


212°F. 


Anoverallaverage efficiency of 72-75 
can be easily maintained, although under 
test conditions we have recorded effici- 
encies of 80 


All our coal handling plant is fully 
mechanised and apart from periodical 
trimming of the receiving bunkers, the 
fuel doesn’t have to be touched at all by 
our boilermen anywhere from the de- 
livery bays to the firebeds. After burn- 
ing, the ash residue is automatically con- 
veyed to overhead storage bunkers 
outside the boilerhouses, from where it 
is easily discharged into lorries for 
disposal. 


Our emergency stocks of coal are rela- 
tively small. We prefer to operate on a 
direct supply basis from colliery to boiler- 
house for more or less immediate use. 
This would not suit every firm, but in 
our special circumstances I am perfectly 
satisfied that deliveries arereliableenough 
to make this system dependable, and the 
possibility of an emergency arising out 
of failure of supply is very remote. We 
have operated this way for three years 
now without any trouble at all and will 
continue to do so in the future. 


Raleigh’s decision to use coal is based 
on economics. We want maximum felia- 
bility at the lowest possible cost—and 
I’m happy to say that with coal that’s 
exactly what we get.” 


And here are some key facts and figures 
about the No.1 Boiler House(Orston Drive) 


Boilers: 4 Horizontal Economic boilers 
Total capacity 74,400 Ibs. of steam per hour 
Method of firing Chain grate stokers 
Steam pressure 80 p.s.i 
Steam temperature 324° 


Annual fuel consumption (a!! bowerhouses 
22.300 tons of coal 
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You could save up to £3,000 p.a. using 


AZOFLEX FB iIintense-line Paperina 


Model 150 AZOFLEX Dyeline Machine 


AZOFLEX is the word far fast, economical 
photoprinting. Using AZOFLEX FB intense-line 
paper, you can get 10,000 copies of invoices, 
documents, parts-lists, etc., every working day from 
the Model 150 AZOFLEX combined automatic 
printer/developer. Consider these major economies : 





AZOFLEX FB dyeline paper supplied in 

rolls is 2 cheaper than cut sheets. SAVING: 
approximately £1,800 per annum on output 
of 10,000 (13” x 8”) dyeline prints per day. 


Output of only one Model 150 with one 
operator is the equivalent of four machines 
hand-fed by four operators. SAVING: 
approximately £1,100, 


Even if your requirements are only 5,000 copies a 
N.B. Many business and industrial concerns find that day, your total annual wahhig, Pt amoues to £1,000 
it pays them to hire certain AZOFLEX dyeline per annum, and leave your AZOFLEX operator 
machines, rather than buy them outright. Alternatively, time for ather duties. AZOFLEX dyeline 
rental purchase may be preferred. ; reproduction saves time, saves space, saves staff, and 
May we send a representative to discuss in confidence aves real money 
the most beneficial terms for your company ? Saves real money. 


ILFORD Azoflex| 


PHOTOPRINTING PAPERS & MACHINES 


ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ2IC, ILFORD, ESSEX. TELEPHONE: ILFORD 3000 
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PROBLEM SOLVED 
MONEY SAVED 


By introducing 
interchangeable parts, both 
type A and type B Armrests 
were produced from the 
same Mould, thus saving 
our Customer many 
hundreds of pounds. 

The small Armrests for the 
child’s seat, type C, are 


also moulded by us. 


7 


\ 


AN 


Type C 


Shown by courte 
Dental Engineeri 


Specialists in Thermo-setting Plastics 
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METROPOLITAN PLASTICS LIMITED 


Faraday Way, St. Mary Cray, Kent. Telephone: Orpington 31631 
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Thanks to new techniques and modern machinery difficult shapes 
present no problem when made by the Powder 

Metallurgy process. FERROCITE produces the answer to the 
production in quantity of machine parts with high 


wearing resistance and load carry capacity 
FERROCITE parts are produced by compressing selected 
metal powders in accurately made dies. Complex 
contours can be produced. The oil-satin finish eliminates 
further machining and facilitates assembly 

To gain the many advantages of the Powder Metallurgy 
process it is often possible to modify an existing 


design without loss of efficiency in operation 
Our Technical Department is readily available for consultation 


Bound Brook Bearings Limited 

Trent Valley Trading Estate, Lichfield, Staffordshire rity 

Telephone: Lichfield 2027-8. Telegrams: Boundless, Lichfield Member of the HH? Birtield Group 
titi 
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New projects of science and industry, 
improved methods of production and 
new materials to be worked, 

have brought a challenge— 

a challenge to provide cutting tools 
equal to these new demands. 

A challenge met by DORMER, 

Our experience, technical knowledge 
and constant research enable us 

to keep up with modern developments, 
and our methods of manufacture 

are co-ordinated to maintain 

our position in the forefront. 
DORMER TOOLS consistently answer 


present-day needs, and 





anticipate those of the future. 


OGG 























Vehicle manufacturers now reduce 


WEIGHT AND COSTS 















with 
LARGER PRESSURE DIE CASTINGS 


Our new range of Pressure Die Casting machines up to 1,200 tons can produce precision castings in 
quantity up to a maximum area of 265 sq. ins. with weights of 110 tb. in zine or 44 Ib. in aluminium 


alloy. The reduced machining costs and better weight ratios are readily appreciated by vehicle manufacturers 


Foundries Ltd 


London Office 
HANOVER HOUSE, HANOVER SQ. W.I 
Phone: MAY fair 856) 


. would they not interest you also¢ 


West Yorkshire y 


SAYNER LANE, LEEDS 190 
Phone: Leeds 29466 





CAST WELL AND TRUE 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


featherlight 
IDEAL SPRING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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There is no point in taking on a dozen competing firms all 
pushing different pieces of finishing equipment. A mass of staff- 
consuming detail is involved tending to obscure the overall 
picture of a complete finishing system. That is why many 
manufacturers with large-scale finishing problems have now 
scrapped the old piecemeal approach to product finishing. Instead 
they delegate the whole responsibility to a single specialist 
organisation with no axes to grind — Lysaght-DeVilbiss. 

This organisation designs, manufactures and installs complete 
product finishing systems from metal pre-treatment to final 
stoving. With their horizon broadened and skill refined by over 
fifty years of specialisation. Lysaght-DeVilbiss can offer un- 


biased advice on the surface coating system best suited to your 


product 


LYSAGHT-DEVILBISS 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD 
47 HOLBORN VIADUCT LONDON EC.1. TEL: CITY 4361 
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There.is no ‘point in taking on a dozen competing firms all 
pushing different pieces of finishing equipment. A mass of staff- 
consugffng detail is involved tending to obscure the overall 
picture of a complete finishing system. That is why many 
manufacturers with. large-scale finishing problems have now 
scrapped the old piecemeal approach to product finishing. Instead 
they delegate the whole responsibility to a single specialist 
organisation with no axes to grind — Lysaght-DeVilbiss. 

This organisation designs, manufactures and installs complete 
product finishing systems from metal pre-treatment to final 
stoving. With their horizon broadened and skill refined by over 
fifty years of specialisation, Lysaght-DeVilbiss can offer un- 


biased advice on the surface coating system best suited to your 


product. 


LYSAGHT-DEVILBISS 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD. 
47 HOLBORN VIADUCT LONDON E.C.1. TEL: CITY 4361 ; 

















It's significant that the majority of British Commercial Vehicles are 
fitted with Girling Braking systems —significant but not surprising, 
because Girling have all the experience of 30 years, all the knowledge 
ro) Vane iale-tanihadiarem olgeleie-lanlant-Mohaue-s-1-1- 1 cei a me- Tale mel-12-1(e)olanl-valer-lalem-li mail: 
resources of the largest organisation of its kind in Europe to ensure 
that they do indeed make the Best Brakes in the World. 


SEE 
THE WHOLE RANGE OF 
GIRLING EQUIPMENT 
FOR COMMERCIAL VEHICLES 


STAND No. 294 & 295 


COMMERCIAL VEHICLE SHOW. EARLS COURT 
SEPT. 23- OCT. 1 


THE BEST BRAKES IN THE WORLD 


TYSELEY : BIRMINGHAM 11 


GIiIRLING LIMITEO . KINGS RDO. 
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Empire Rubber 
Rubber Bonders 


2 NV. « 


design, prove and 
bulk manufacture—- 


1 Flexible BARREL MOUNTINGS 
—a simple 
general purpose mounting. 


9 Flexible INSTRUMENT MOUNTINGS 
— delicate for 
instrument insulation. 


3 Flexible BOBBIN COUPLINGS 


— protect against torsional shock. 


4 BOLLARD FIXINGS 


— instantaneously fix or release. 


5 Flexible HEXAGONAL BOBBINS 


— prevent twisting when fixing. 


CATALOGUES TO CONSULT 


EMPIRE RUBBER COMPANY, 
RUBBER BONDERS LIMITED 


DUNSTABLE 
BEDFORDSHIRE, ENGLAND 





WITHSTANDS HIGH PRESSURE 


SHOCK 
RESISTING 





SELF-LUBRICATING BEARINGS AND POWDER METAL PARTS 
= 


THE MANGANESE BRONZE & BRASS CO LTD Elton Pork Works Hadleigh Rd Ipswich - Grams: Oilite Ipswich * Tel: Ipswich 55926 


P2267 
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ing layout on a Herbert No. 4 Auto-Lathe for machining a 


iron end-bracket in a total time of 6 minutes 30 second 


For high-production repetition work with consistent accuracy, 

Greatest output per foot of floor space at lowest labour cost per plece—one operator and 
one tool setter can keep from four to six machines in continual operation. 

Power, rigidity and speed ranges to take full adv antage of Ardoloy and other carbide tooling. 
All operations except chucking and removing the work are entirely automatic. 

Made in five sizes: Auto Junior 84" swing, No. 3A.—124” swing, No. 4 164” swing, 


No. 5A.—25” swing and No. 5A 33—334" swing 


Available for Early Delivery 


Ask for brochure “Production on Herbert Auto-lathes.” 


ALFRED 





LTD., COVENTRY 
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DUALLOYS BEARINGS FOR THE Mil. 

The Engines of the famous Midland Red Coaches, 
which average 60 mph (top speed 85 mph) on the M1, 
are fitted exclusively with Dualloys Main and Big 
End Bearings, as are a// Midland Red Engines now 
being built 


FOR ALL INTERNAL COMBUSTION 
APPLICATIONS to every specification. Dualloys thin 
wall bearings can now be supplied as original equipment 
Dualloys thick wall white metal lined, and copper-lead 
and lead-bronze lined bearings are already specified 
as original equipment by many leading firms* at home 
and abroad for petrol and diesel engined public 
service and road transport vehicles. Our unique process Tis etvchened 
prevents all lead segregation and copper hardening “CMS” Midland 

Red engine 
STRICT LABORATORY SUPERVISION AND METALLURGICAL CONTROL ensure the highest 
standards of accuracy and workmanship in all DUALLOYS Main and Big End Bearings. *Famous 
users of Dualloys Bearings include The Birmingham and Midland Motor Omnibus Co. Ltd.; Bristol 
Commercial Vehicles Ltd.; Coventry Victor Motor Co. Ltd.; Davey, Paxman and Co. Ltd.; Dennis Bros 
Ltd.; Enfield Industrial Engines Ltd.; The English Electric Co. Ltd.; Fodens Ltd.; Pelapone Engines Ltd 
F. Perkins Ltd.; Transport Equipment (Thornycroft) Ltd 


1 Member of the Sterling Industries Group 


THE PLAIN BEARING SPECIALISTS 


DUALLOYS Technicians are always readily available to solve your Plain Bearing problems. Write for advice and quotations without obligation to 


DUALLOYS LIMITED, DEPT. A., BODEN WORKS, CHARD, SOMERSET. Jelephwne: Chard 23413 


JW.Ad4792 
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for machining either .. . 


..+ forged dies used in the manufacture of aircraft and automobile components 


... one, two or three components from rough forged billets at one setting 


KELLER AUTOMATIC 
TRACER-CONTROLLED 
MILLING MACHINES 


Powerful machines fitted with automat 


electric controls. 


Cutting action obtained by moving 





the machine elements, the work 
being held stationary. 


The size and weight of work does not 
cause deflection and, therefore, has 


no effect on cutting accuracy 


No fixed distance between work 
table and spindle, thereby allow- 
ing a wide range of work thick 


nesses to be accommodated 


Three types available in a range of sizes 


TYPE B.L. 
30” « 20” ONE OR THREE SPINDLES 


TYPE B.G.21 
5’ 24',6°- 4 & 8’. 4 ONE OR TWO SPINDLES 


TYPE B.G.22 
10’ « 5’. 12’ 6’ & 14°» 7’ ONE OR THREE 


SPINDLES { Keller BG-22 Machine installed in the Forging Division of High Duty 
Alloys Limited, Redditch. This set-up shows the machining of a die for 
producing part of an aeroplane undercarriage component. The die blocks 


used for the forging of this component are of alloy steel and weigh 43 tons 
Sole Agents i— unmachined 


ALFRED w/ 
: HERBER Tr LTD.,COVENTRY Factored Division, Red Lane Works. 4h)— 


AD. 353 
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“You'll never find the equal 


of a genuine Jacobs chuck unless 


it’s another genuine Jacobs 
chuck. Your dealer can supply 

genuine Jacobs chucks in 
all sizes for light, medium or 


heavy duty.” 


INSIST 
ON 
GENUINE 


Sacobs 


CHUCKS THE JACOBS MANUFACTURING COMPANY LIMITED - ARCHER ROAD - SHEFFIELD 8 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


j. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, €E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 


Nr. PRESTON, LANCS 
Tel: Garstang 3308 
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‘in the know’... 
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of FERODO 


Anti-Fade Brake Linings 















Stand N° 274 y 
Commercial Motor Show “> 


FERODO LIMITED - CHAPEL-EN-LE-FR 











SUPER-PRECISION 


ANGULAR CONTACT | 
B \CK-TO_p \Ck 
| 


These FBC bearings were originally developed for use in 
high-speed machine tools; their use has since spread to 
instruments, turbines, compressors and other precision 


applications. 
There are three precision grades—S, 7 and 9: in grade 5 the 
in the large. The outside 

















tolerances for the bore range from 2-ten thousandths of an 


inch* in the small sizes to 3-tentt 
diameters range from 2-tenths tolerance in the small sizes 
to 5 in the largest, with corresponding accuracy in other 


dimensions. Grades 5 and 7 bearings meet the majority of 
precision applications but grade 9 bearings are also available 


parallelism 


for hypercritical uses. 

For example, a grade 9 bearing of 30 mm bore has one-tenth 

tolerance in the bore and I4-tenths in the O.D., one-tenth 
with 


track eccentricity and track wobble; 
tolerance on faces, and out of square of } a-tenth. 


These bearings are generally used as follows, the standard 
bearings needing no selection for pairing:— 
BACK-TO-BACK MOUNTING, giving greatest rigidity, automatic- 


ally pre-loaded when locked up on shaft. 
TANDEM PAIRING, as often used in high-speed precision grind- 





ing spindles, with one pair spring-loaded axially. 
FACE-TO-FACE PAIRING, giving suitable pre-loading with outer 





races locked up. 
We are always ready to advise on the application of these 


and other FBC bearings, from our long and varied experience 
* satenth: .001270mm. |} tenths: .003810mm. 2 tenths: .005080mm. , 
3 tenths: .007620 mm. 5 tenths: .0/2700 mm. 


F-B-C 


BEARINGS 


Regd. Trade Marks: FAFNIR F-B-C F HER 


Pao i 
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FAFNIR BEARING COMPANY LTD 
(Successors to Fischer Bearings Company Ltd.) 


WOLVERHAMPTON 








A CROSS- FLOW RADIATOR PRODUCED BY CMF. IN 1906 





COVENTRY MUTOR FITTINGS 
COVENTRY TEL 90782 













Call in C.M.F who have been 
continuous busine » aS radiator 


e 1902. The resulting 





e has enabled C.M.F. to 






f desiar ind production 






inique...and more | 


nt is at the disposal of the 





ner at any time. 








A MOCERN CROSS-FLOW RADIATOR SUPPLIED BY Cm F 


PERFORMANCE 


BRICO make the pistons 
for the Coventry Climax 
2} litre engine—champion 


Grand Prix engine of 1959. 








PRODUCTION 


BRICO make all the pistons 
for the famous “A” series 
engines for B.M.C. vehicles— 
the biggest piston job 


in the country. 


POPULARITY 


BRICO make the pistons 
for the following world- 


famous firms: AUSTIN - 
BRISTOL-SIDDELEY - COVENTRY 


CLIMAX - HUMBER - JAGUAR 
MORRIS - ROVER - STANDARD 


THE BRITISH PISTON RING CO. LTD., 
COVENTRY, ENGLAND 
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HIGH TEMPERATURE APPLICATIONS 


M.!. Oil Seals are available in three standard ‘Gaco’ 
materials to suit the following temperature conditions 


‘GACO' TEMPERATURE 
GRADE: WORKING | MAXIMUM | 





S.E.85 100°C 120°C 
S.E.90 120°C 150°C 
S.H.80 150°C 180°C 


M.1. Oil Seals produced in special Silicone rubber grades 
are also available for working temperatures up to 250°C 


GEORGE ANGUS & Co [7 


OIL SEAL DIVISION 
COAST ROAD, WALLSEND-ON.-TYNE 
Wallsend 624551 Telex : Gaco, Wallsend 53-138. Grams: Gaco. Wallsend 
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DOW PLASTICS /or automobiles 


CONTRIBUTE PRODUCTION ECONOMY AS WELL AS BEAUTY 








+ 





LATEX 566/or + al primers TYRIL* for fitting STYRON °440/ ZERLON 150 board r ense SARAN | 


Principal distributor of Dow Products in the United ydon CHEMICALS 
R. W. GREEFF co. LTD., PLASTICS 


Gorroard House, 3] 45 Gresham Street 


TYRIL STYRON ZERLON 
BRITISH RESIN PRODUCTS LTD., 
Ww 


Fr 


Devonshire House, Piccadilly, London 


DOW CHEMICAL COMPANY (U.K.) LIMITED TEXTILE FIBRES 
48 Charles Street, London, W.1, England PACKAGING FILMS 























CON RODS 
STAMPED FROM PANTEG ALLOY STEEL 


at Austin Motor Company Ltd., Birmingham 


RICHARD THOMAS & BALDWINS LIMITED 


PANTEG WORKS, PONTYPOOL, MON, 


HEAD OFFICE: 47 PARK 














Throughout the show... 
throughout the world 


the majority of British commercial vehicles 
are fitted with 
Renold timing chains as standard equipment 








RENOLD chains stand the test of time 


Visit our stand No. 229 
at the Commercial Motor Transport Exhibition 


ete s RENOLD CHAINS LIMITED + MANCHESTER 
oo 














Change up to today’s 


top gear! 


Drivers are doing it everyday 

manufacturers are doing it all the me! 

The top gear today, of course, 

being made by David Brown—just as it has 
been for over fifty years. And 

there’s a good reason for this universal 
approval of a famous name—for David Brown 
make the biggest selection of gears 

and gearboxes in the country. Every one is 
fully proved and unsurpassed in its 

Class for accuracy, quiet running and dogged 
dependability. 

David Brown make a full range of 

auxiliary drives too—for timing, magneto, 
oil pump, speedometer and starter, 

and these are as widely used as their main 
transmissions. It adds up to this—for 
commercial vehicle gears of any kind, 

more and more manufacturers are 

going straight into top with David Brown. 





THE DAVID BROWN CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR AND GEARBOX DIVISIONS, 
PARK WORKS, HUDDERSFIELD. TEL: HUDDERSFIELD 3500 
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A rotor revolution 





depends on these gears 


Since Holroyd brought rotor-making to a fine art. more and more high lead 


angle rotors are being used for pumps. compressors, blowers and meters. 
These rotors are designed to run with very fine clearances and are usually 
oupled by spur or helical timing gears, which must be produced with the 
highest possible accuracy in order to maintain, throughout each complete 


revolution of the rotors, the fine clearances without actually making contact 


Profile ground We are now ina position to supply profile ground spur or helical gears of a 


spur and very high order of accuracy. particularly in regard to accumulative piteh 
helical gears: ‘iors, which are so important on timing gears. Test charts can be supplied 


if vou wish, Our capacity for such gears is up to 113 inch diameter, 34 


>> Wneh 
face width, 4 to 20 DLP. 


Holr oyd sncagitiee 
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= now on 
Double—deckers: 


METALASTIK 





















RUBBER SUSPENSION 


Pioneers in the modernization of many 
important ‘bus features, ‘‘Midland Red’’ have 
benefited by their 55-million-mile single- 
decker experience of Metalastik suspension, 
which they now incorporate in their double- 
deckers, the new B.M.M.O./D.9. shown above, 
and also in their C.M.5. Motorway-Express- 
Coach shown below at M.I.R.A., being tested 
up to 85 m.p.h. 


It is a tribute to the sound principles under- 
lying the Metalastik suspension system (two 
centre pictures) that the same basic design 
meets the requirements of these three wide- 
ly differing services, resulting in economical 
operation, and a substantial increase in 
safety. 
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METALASTIK 


METALASTIK LTD., LEICESTER 
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4 
Ss DELCO-REMY AC Fuel Pumps 
Switches / 
AC-DELCO DIVISION OF ccna MOTORS LIMITED Dunstable Beds. Telephone: Dunstable 1166 
or: Broddgate House Coventry Telephone: Coventry 40491 
Automobile Engineer, September 1960 
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AC Hot Tip 
Spark Plugs 






DELCO 
Electric Screen Wipers ~ 





DELCO-REMY 
Electric Horns 










DELCO-REMY 


Oil-Filled Coils A 














SHOTTON BLACKHEART MALLEABLE CASTINGS and PEARLITIC MALLEABLE CASTINGS ‘ 





to assembly line... 


With new production methods and the most modern 
foundry techniques, Shotton Blackheart Malleable 
Castings have found many new applications in the 
1utomotive industry. On design problems and all 
technical and production matters our consultation, 
backed by 64 years’ experience, 1s readily 


available to you 


S SHOTTON BROS. LIMITED 


OLOBURY 


: ‘eee 

terene 

eae 

‘eae 
Tt he research, technical and productive resources of 
he Rirfield G ides Hardy Spicer Ltd., Laycock Engi ecring Lid, 
Ke 4 I For p Pre« rk Ltd. and me ther famous firr 

63 


Automobile Engineer, September 1960 








experience 
and 


research 


Experience and a tradition of service 
dating back to the earliest days of the 
British motor industry provide a solid 
foundation for constant research and 
development. Silentbloc components are 
as up-to-date as the latest of today’s 
vehicles: we are already designing and 
testing vital parts for the c irs, trucks and 


buses of tomorrow—and the day after. 


SILENTBLOC 


Anti Vibration Mountings & Bearings 
C.P.—Harris Spring Shackles 


COMMERCIAL MOTOR SHOW 
STAND No. 355 





Come to us at the drawing board stage 


ENTBLOC LIXMttep 
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MANOR ROYAL 














CRAWLE SUSSEA 


Telephone: Crawley 2100 ntbloc Crawley 
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TLTAS : 


Hunting for a first class source of cutting 
and finishing tools for gears? 


Seek no more! In the heart of the David Brown 
organisation there is a division specialising in 
naking Hebs, Shaper Cutters, Rack Cutters and Shaving Cutters-—the lot. 
Since David Brown have been making fine quality gears and the 
cools for cutting them for one hundred years, it follows that there 
is a wealth of experience to draw on. So, if you have a gear 
cutting or finishing problem get in touch with David Brown. 


You will find their area engineers very willing to help you 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


PARK WOPKS HUDDERSFIELD 
HUDDERSFIELD 
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NYLON AT ITS BEST 
iS CALLED... 





i ae ee Se eee A 


TheYNylastic bearing is now firmly established in the Automotive 
world as the ideal bush for many swivel arm and lever applications. 
Nylastic is also used for track-rod ends, diesel fuel pump coupling 
discs, chain reaction pads, cable support clips, thrust washers etc., 
and is used with combinations of rubber and metal for steering 


column bearings, anti-vibration clips, earthing clips etc. 


The experience gained over the past years enables us to give a 
unique service in advice and design for this increasingly popular 
material. Our Technical Staff is available to give full information about 
Nylastic, and to produce drawings and suggested schemes for 


particular applications 





HOWARD CLAYTON-WRIGHT LID 


WELLESBOURNE - WARWICK - ENGLAND 


Telephone: Wellesbourne 316. Telegrams: ‘CLATONRITE’ Wellesbourne 
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MINIMUM SPACE REQUIRED FOR INSTALLATION 


The DPA distributor type pump ts not only very small and light. It is arranged 


ly against the side of 


for simple types of drive and can be fitted snugly 
the engine, making a very compact installation. Calibration and phasing are not 
required with this type of pump. The housing is filled with filtered fuel oil 


under slight pressure, and no special lubrication is required, whik 


dirt and water are excluded. The DPA is ideally suited for high speed diesels. 


The World's Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 
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The superior design of these products is 
the result of prolonged research and 
development. They are far in advance 
of similar tools of comparable price 
and much faster speeds and feeds are 
achieved with the cutters. Please write 
for leaflet No. || **AN ADVANCE 
IN MILLING”’. 



















Comprehensive SAMUEL OSBORN & CO., LIMITED 

stocks 

constantly CLYDE STEEL WORKS - SHEFFIELD 

maintained Fine Steelmakers - Steeifounders + Engineers’ Toolmakers 
Automobile Engineer, September 1960 





The first mile from home is the mile when 
engine wear threatens most of all. This 
is start-up wear danger. But you can 
defeat it with BP Energol *‘ Visco-static’. 


Change to 
BP Visco:static’ 








the oil that beats start-up wear 


RESS THE STARTER, back out of 
P the garage, wave to your wife 
and you're off. It’s the first mile of 
the day. Do you know it’s the worst 
mile of the day for engine wear—the 
time when wear can be many times 
heavier than during normal run- 
ning? This, in fact, is when most cars 
do most of their wearing out. 


wer 


Can anything be done about it ? The ans 
is a decided yes. BP Energol * Visco-static ’ 


motor oil beats heavy start-up wear com- 
pletely. This has been proved by tests with 
the radio-active wear detector. As a result 


you can get many more thousands of miles of 
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good motoring before your car needs over 


hauling 


How BP ‘Visco-static’ beats heavy 


start-up wear. First cause of heavy 
tart-up wear is overnight corrosion. Second 
is failure of ordinary oils to circulate properly 
when they are cold. BP ‘* Visco-stati 
guards vital surfaces against corrosion and 
IS SOON a start up next morning gives 
mmediate circulation. This is b 

BP * Visco-static ’ flows freely even in freez 
ing i. Yet I racing heat it wa 
has ample body to give prop ibric 


Proved on the radio-active wear 


detector. Tests on start-up wear in the 
laboratory and on the road with the radio 


active wear detector prove that BP ‘ Visco 
Static ’ removes the start-up wear peak. The 
result is many more thousand miles of good 
motoring before your car needs overhauling 
Save petrol, get easier starting. \X ith 
BP * Visco-static ’ you ways 
You save up to 12 
reduced oil drag. You 
time. This ami 
year-round u 
d to have re 


gain so many 
in petrol because of 
get casy Starting at 
izing oil is also right for 


although of course you 


do nee 


gular oil changes 
Change now. !|f your car is in good condi- 
change now to BP 
should make 
drain out 
with 


tion, * Visco-static ’ 
But remember you 
a complete change 
the old oil and 
BP * Visco-static ’ 


replace 
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\ Vital links in controlled movement 








By courtesy of Webley & Scot Lid 





SALTER s4 





varied — from heavy 





erformance specify SALTER all-action springs 


' 
CeTARIICWUER AZ ia 
SALTER 2) AOLIOICNE 170 nes 


GEO. SALTER & CO. LTD. 


WEST BROMWICH 


hi 
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THAT 








SHUG 


YOU WANT IS 





ey aes sy \) 
= 


“th Wl No. 1217. One gross 


Assorted Springs. A complete 
Garage Service Kit. 42/- each. 





e know exact/y how difficult 


U/7, 
raat 
4 


f oma 


Sin IM 2 
Da sabhhee ' 
Sin, 
~y 


it is to find springs for 
experimental work we've 
been making quality springs for 


over 100 years. So, we confidently 





offer you our excellent range of 


No. 1200. Three dozen Assorted No, 984A. Three doz \ 

Light Expansion Springs, surt 1” to 4° long to j 

able tor carburettor control, 19G to 1% 5 6 small boxed assortments whi h 
etc. 13 6. 


covers a very wide range 





We can only show a few boxes 
Send us a p.c. for our full list 
If ever you are stuck with a 
spring problem let our Research 


Department put their long 





experience at your disposal 
No. 760. Three dozen Assorted No | I 











Light Compression Springs. 1 pre 
to 4" long, 22 to 18 S.W.G to dian to 
i” to 4° diam. 6 6. 27to 19S. WG. 1§- 








Have you a Presswork problem? 


If so, the help of our Design S’aff is yours for the askir 


()) Ny 








HERBERT TERRY 
& SONS LTD 


Redditch, Worcs. 





<= 





( Makers of Quality Springs, Wireforms 


Really interested in Springs? Cut Production Costs with Looking for good Hose ( lips? 

“Spring Design and Calcula- Terry's Wire CIRCLIPS. We Send f nle I and Presswork for er 100 vears) 
tions’’ 9th Edition tells all can supply immediately fron Securit tne Dr e How 

post free 12 6 stock from 4” to $ Clip and price list “TIC 
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SEs 


Is your armourer getting 
the right kind of sheet steel 
he needs to doh 
ne If not. te ll him to get 
off 
touch with us 

Here in the City of Stes 





ae we belie that only by 

ca treating eacl 
MADE \T0 MEASURE we be sure that you @ 

eee sala. 

locate’, CHAGCELY 

‘nee 


the job. 
This is our sole concern, making steel 
steel made to measure, to your particula 
requirement _ Why not send for your 


armourer now? 














Po ! 


we 


>) \>) 
ME StUhEL COMPANY OF WALES LIMITED 


Cee 
——— 








Aitcowmohile Fnoineer. Nentember ]QA0 
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THE 
UNSIDE STORY 


The large illustration shows, to a reduced 


size, a radiograph of a Ley’s casting, taken 
in our laboratory; the smaller photograph 


shows the casting itself. 


Our radiographic facilities enable us to conduct 
checks leading to the best foundry technique for 


producing consistently sound castings. 


LEY’S MALLEABLE CASTINGS 
COMPANY LIMITED 
DERBY, ENGLAND. 
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Transport Insulation with 


Polyurethane rigid foams 


made from I.C.l. ISOCYANATES AND POLYESTERS 
Ask for details of Daltolacs 21, 22 & 24 ® and Suprasec D ® 


Polyurethane foams provide excelhent thermal insulation 
in all transport vehicles. They combine high thermal 
resistance with lightness, strength and low inflammability. 
Polyurethane foam components can be mixed on the site and 
poured or sprayed into position. The foams withstand vibration 


and adhere so firmly to adjacent surfaces that 


they actually strengthen the structure in which they are employed. 
EQ © Patented in the main industrial countries 
1.C.1. Sales Development Dept. ‘Polyisocyanates), IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Ship Canal House, King Street, Manchester, 2. LONDON SW1 ENGLAND 

























Offset the rising spiral in production costs? It can be done. 
] ] 





Hiduminium is doing it. This casting is typical of a number of 





components of intricate design which used to be assembled 





from many parts—but which can now be made in one piece as an 
H.D.A. Pressure Die Casting. You can turn a dozen operations 


into one—with Hiduminium alloys and H.D.A. Techniques. 















Hiduminium Vo 
makes the most of luminium 


HIGH 
DUTY 
ALLOYS LTD., SLOUGH BUCKS. 
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for 
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MOOELS AYVATLC ABLE 


FULLY 
AUTOMATIC 


FAU 8 
FAU 12 


UNIVERSAL 


Semi 
AUTOMATIC 


ote), b's 4. pale). Fue 
SAC 12” SAC 18 
SAC 24 
UNIVERSAL 
SAU 8 
SAU 12 


MANUAL 
fete]. b's. balel, 7 ie 


MC 12” MC 18 
MC 24 


UNIVERSAL 
MU 8 MU 12 
MU 18 














The right WRENCH = _ 
for the job... nll 













ower Vane” 349-RP Pistol Grip 
n t cl ‘ 


apacity 


ywer Vane 149-RAN 9O Angle 
Impact Wrench. &° capacity 


<+€a 


HERE ARE 7 @, 


“Power Vane” 365-RP Pistol Grip 
Impact Wrench. Capacity 13° 


One firm needs a tool for running- C.P. in fact make the right impact wrenches for every 





lied - type of work—from bridge building to the manufact- 

p ) *te ' 

up nuts on ly Giameter Dolts ure of cvcle components: nut running. stud setting or 
Another is assembling light tapping. Seven of C.P’s wide choice of wrenches are 


illustrated here; you can see the full range in the C.P. 


apparatus with }” bolt sizes. Yet Wrench Catalogue, 





another ts faced with the problem 


of bolting in awkward positions 


Consolidated Pneumatic 


. Wrench. Capacity ! 
for al/ these jobs—C.P. can supply : se 


' 174 
and needs an angle machine. And Vane RS 


Side Handle Impact 





the wrenches 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED DAWES ROAD LONDON . S.W.6 


Aftiliated and Subsidiary C ompante hrough t the World 
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4 4 e Many hands make bright work when it 
and en) oying lif comes to a wash and polish session for the new 
Oxford! There is no lack of volunteers—because 

this family car has four owners. 


» 
1n a The youngsters look after the bright 


parts—mostly stainless steel of course, which 
au A re 04046" has added to the Oxford's streamlined beauty. 
MORRIS OXFORD Cleaning stainless steel is “child's play’”—a 
= regular wash with hot soapy water and a rub 

over with a duster and the job’s done. 


with 
Stainless steel looks good, and stays 


STAI fe LESS STEE L food—can't beat it for trim and accessories. 
FITTINGS = 
G — 








= 47 '"t> a B 
TYE) {o> 


FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD ~ 











is the only Company in Europe to devote its activities exclusively to the production and development of stainless and heot-resisting steels 
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Write for your copy... 


of this informative 16-page booklet on Harper 
Castings which gives particulars and technical 
lata of use to designers and other users on 
Grey Irons, Harper-Meehanite (general 
engineering, heat-resisting and wear-resisting 
types) and Harper Spheroidal Graphite Iron. 


HARPER Gastings 


Harper quality covers Grey Iron, Spheroidal 
Graphite Iron and Meehanite castings, metal 
pressings, machining,. enamelling and sub 
assembly work. 








ba To JOHN HARPER & Co. Led 
BUS ALBION WORKS WILLENHALL STAFFS ~ 
PS 4 Please send HARPER CASTINGS booklet to od 
= se i fle i 1 M1 HANITE I 1 registerd trade mark 
_ NAME Also maker f the famous Beatrice Oil 
ped No Heaters and Harper Housewares 
ce POSITION 
: JOHN HARPER & CO. LTD. WILLENHALL - STAFFS 
FIRM g Phone: WILLENHALL 124 (5 lines) 





LONDON: Phone: ABBey 5906/7 MANCHESTER: Phone: BLAckfriars 0295 


- worine i FOUNDED 1790 


ADDRESS 
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Should tipping be abolished? 







Are telescopic rams cruel? 


Can coaches be light-hearted? 





How does a van guard its virtue? | 


AF 


These and other loaded questions of the day 
are deftly dealt with at the 


Commercial Motor Show, 


vy TELEHOIST LIMITED :: Stand 50 


or componently answered by 


WILMOT BREEDEN 


at Stand 220 











MIDCYL RESEARCH 


helps smooth out problems 





it is the continued research of Midcy/ that 
helps smooth the way of the Auto Engineer 

with such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, Camshafts 


and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 
















rove} aal oy- (osm lard iial-mell-1-1-1 Mi lali-1eidlelalm ole laale) 








SIMMS MOTOR UNITS LTD 





LONDON N2- ENGLAND 





ING 
‘as 
SEPT, 17th 


LE 2» 
aa 


[Gwe roR 
TNOSE WHO 
GAVE 








Taking the lead... 


. and the load—that’s aluminium alloys 
Used more and more for construction of transport 


vehicles—perfect in performance—giving strength 


and durability, reducing weight, withstanding arduous 


treatment. James Booth aluminium alloys combine 
strength with lightness, simplify fabrication, 
do not rust, are corrosion resistant, need no 


painting and cut maintenance costs. 


used for chequer 
wheel arches 


»s, bodywork, hoppers, 


AQUI! 


#EGO TRACE Mane 




















consult R&{M bearing experts 
i 


when at the prototype stage 

















As machines grow more complex and performances Every enquiry gets equally impartial and confidential 


increase, the selection of bearings becomes more difficult. consideration. Every project benefits. 


*t requires specialist knowledge. Ransome & Marles produce ball and roller bearings for 


In increasing numbers, design and development groups most applications. 
are consulting the Technical Department of Ransome & Publication 37 is a comprehensive guide to the full range. 


Marles for guidance. Specification as well as supply is part 


of the RAM service to the engineering industry. 


ROM’ RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT - TELEPHONE 456 - TELEX 37-626 ~ Branches, offices and agencies throughout the world 
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is your pet a hardened type? 


~ 


pour pet produ fasa horrid, scaly 
an t t ft spots and a distorted shape F 
think seriously of preve nitive treatment hy 


juipment, 


This prescribes any one of many kinds of hardening and 
tempering furnaces to condition your product perfectly— 
whether it he fish hooks by the million or space rockets 
for the millenium. 


There are box, pit, elevator, pusher, roller, belt, shaker 
and some other rather special types of Birlec hardening 
furnaces, electrically heated or gas fired, with strictly 
non-scaling and non-decarburising atmosphere-control 
equipment and alternative quenching arrangements. 


isk your pet typist to write to us for more information. 


AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 


Telephone: East 1544 Telex No: 334717 


SM/B6/91 LONDON SHEFFIELL EWCASTLE-ON-TYNE GLASGOW CARDIFF 
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Pouring strength 
Tai Coma Ze)el amae- lary oleyat 





Y DARTMOUTH AUTO CASTINGS LTD SMETHWICK 40 STAFFS 


DARCAst 
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THE SKEFKO BALL BEARING COMPANY LIMITED: LUTON: BEDS 








Which wheel ? 


Or should we say which bearing 
for which wheel, — every wheel 


needs its bearing. 


You'll find the answer to all ball 
and roller be aring problems at 
your nearest Skefko Branch 
Office—there are twenty of them 
strategically placed throughout 
the British Isles. kach one of them 
is in close touch with the Skefko 
Technical Advisory Service at 
Luton, the hub of world-wide 
experience in the application of 
the whole range of ball and roller 


bearings. 





THE ONLY BRITISH MANUFACTURER OF 
ALL FOUR BASIC BEARING TYPES—BALL, 
CYLINDRICAL ROLLER, TAPER ROLLER 
AND SPHERICAL ROLLER 


G 200 
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Editor T. K. 
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DESIGN MATERIALS AUTOMOBILE 
ENGINEER 


W ITH the continuous trend towards increasing power 
outputs and engine speeds, and the heavier valve spring 
loadings, wear of cams and tappets is, of course, becoming 
a major problem. Although the ultimate answer may be 
the adoption of the overhead camshaft layout, 
attempts are obviously first being made to overcome the 
troubles with the more common layouts. The problem is 
complex, since the wear can take any one of three forms, 
that is, scuffing, pitting or heavy polishing, and measures 
taken to obviate one may aggravate another. Scuffing is 
most likely to occur at high speeds and during running-in, 
whereas pitting is more frequently initiated at slow speeds 
Heavy polishing can arise as a result of activity 
of E.P. additives used to prevent scuffing 

Only if mechanical design improvements to obviate 
vibration and reduce the loads in general are impracticable 
should other solutions be sought. Among the alternatives 
are the employment of more suitable materials for the 
cams and tappets, and, as a last resort, the use of oil 
charged with chemically active additives that prevent 
welding due to high local temperatures 

There is, perhaps, a natural temptation to seck a remedy 
first in respect of lubrication, but for several reasons this 
can be a mistake t 


serious 


excessive 


Scuffing can be prevented in some 
instances by the use of oils with chemically active additives, 
such as thiophosphates. These additives, however, by 
attacking along the grain boundaries, can 
pitting, especially w.in chilled irons; they also can cause 
rapid wear by chemical polishing, an action most likely 
to occur with steel 

A compromise might be effected by using additives that 
are not so active, but the use of these special lubricants 
could be illogical, not only because they are costly but also 
because an additive oil that is suitable for one set of cam 
and tappet materials can be completely unsuitable for 
another and can quickly cause serious damage. Either 
valve actuating gear should be designed to operate satis- 
factorily with unfortified oils or, failing this, perhaps some 
standardization in respect of materials and designs could 
be agreed upon by engine manufacturers, in consultation 
with the oil industry, so that a generally acceptable, openly 
defined E.P. level could be specified. In the United 
States, all the manufacturers have virtually agreed to use 
hardenable iron as their cam and tappet material 

Pitting is most likely to occur on vehicles operated at 
slow speeds. Although, as has already been mentioned, it 
can be aggravated by chemical attack along the grain 
boundaries, it is basically due to over-stressing. If the 
base circle of the cam is too small, it may be impossible 


encourage 
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PRODUCTION METHODS WORKS EQUIPMENT 


Tappet and Cam Wear 


to obtain the required negative decelerations of the tappet, 
except by the employment of an unduly small nose radius 
Chis latter measure gives rise to high thermal and 
mechanical stresses on the nose, and aggravates pitting and 
scuffing problems. If, on the other hand, the base circle 
sliding speeds are high and this tends to 
cause sculhng and polishing on other parts of the cam 
rheoretical considerations suggest that optimum condi 
tions, so far as the avoidance of scuffing is concerned, 
could be obtained in many instances by modifying cam 
profiles to give higher positive and lower negative accelera- 
tions, with a more abrupt transition. This is liable to 
increase the amplitudes of vibrations in the valve train, 
unless other measures are also taken, and so a compromise 
may be necessary. 

Maximum pressure, on the nose of the cam, should be 
restricted to about 150,000 Ilb/in-. Edge loading, which 
may cause very high local stresses, must be avoided. This 
is generally done by the employment of spherical-ended 
however, it is also essential for the geometry of 
and alignment of the components to be 
rigorously controlled, and obviously the stiffness of the 
camshaft and its housing must be adequate. Tappet rota- 
tion is desirable and, in many instances, the weights of 
reciprocating components could, and ought, to be reduced 

The metallurgical structure of the material used is of 
course a decisive factor, but the thermal properties, too, 
are of significance because of the importance of avoiding 
high local temperatures. If scuffing occurs on the flank 
of the cam, the thermal capacity and conductivity of the 
tappet should be improved, whereas if it is found on the 
nose, those of the cam are most important. This is 
because, in that part of the cycle during which the flank 
is taking the load, the area of contact on the tappet is 
virtually stationary whereas on the cam it is moving, and 
in the other part, that is, when the nose is under load, 
the circumstances are the opposite 

There is considerable scope for joint consultation 
between manufacturers and the oil industry on the subject 
of tappet wear. For example, at present there are at least 
fourteen different test specifications for the acceptance of 
lubricants as suitable in respect of cam and tappet wear, 
and obviously this number could be drastically reduced 
It is also desirable for agreement to be reached on the 
number of tests of each kind to be carried out: isolated 
failures have been known to occur, and misleading results 
obtained. The problems involved beset almost every 
designer and so, during discussions on this subject, any 
temptation to withhold information should be overcome 


is too large. 


tappets; 
the layout 








Triumph 


Part 1: The Backbone Type Chassis Frame, 
the Construction of the Bodies, 


and the 918 cm’ Engine 


Th Styling of the Herald is 
distinctively angular A good 
feature of the saloor 


version {5 
the unusually large ] 


lazed arec 


ry. 

I HERE is little doubt that the Triumph Herald car is 
one of the most interesting designs introduced since the War 
Although it follows convention in having the engine at the 
front and the driven wheels at the rear, its layout departs 
from current British orthodoxy in several important respects 
Each of these departures has been adopted, after careful 
consideration, because of the real advantages it offers with 
regard to either performance—in its widest sense—ease of 
manulacture, or operating costs in respect of not only the 
petrol and oil, but servicing, repairs and 
insurance. The manufacturers rightly felt that the 
mization of such costs deserved closer study than it has in 


price of also 


mini- 


many instances been given. 

A very high standard of handling has 
in the Herald, as will be confirmed by any experienced 
driver who has tried the car. The weight distribution is 
good, while the adoption of independent rear suspension, of 


been attained 


Merald 


modified swing axle type, results in a high degree of comfort 
and wheel adhesion. Accuracy of control is assured by the 
use of rack and pinion steering gear 

The driver’s field of vision is good, with little obstruction. 
In fact, the Herald is particularly praiseworthy in this 
respect, since it has a low bonnet and boot, with the four 
corners of the vehicle clearly in view; the glazed area 1s 
unusually large in relation to the body size, and on only 
one of the body types are there any significant blind spots. 
An admirable safety telescopic 
steering column, designed to collapse in the event of heavy 
frontal impact, and thus to reduce the risk of chest injury 
to the driver in the event of an accident. This arrangement 
has the added advantage of permitting adjustment of the 
column length, to suit drivers of different statures 

At a time when unitary construction has become general 
for small and medium-size Britain and other 
European countries, and when its popularity is increasing 
in the U.S.A, it is significant that the Herald should have 
a separate chassis frame. Not only this, but the body is of 
multi-piece construction with bolted joints for the attach- 
ment of the sections to the frame and to each other. The 
reasons for this complete change of method of construction 
by the company are certainly logical. By the use of a 
separate chassis frame, which is virtually of the backbone 
type, greater freedom ts given for alterations of body design 
or styling. Moreover, the employment of a number of 
relatively simple assemblies and pressings facilitates tooling, 


feature is the use of a 


cars in 


and permits extensive sub-contracting. 


An additional and major advantage is that accidental 


This view shows the general ayout of the 
Herald chassis. The transmission line is 
above the frame, and the leaf spring of the 
swing axle rear suspension is carried on the 
casing of the final drive unit 


ast iron f 


C 
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damage tends to be localized, and rej 
than with a unitary structure. Certain 
have, in fact, been sufficiently impre 
premium for the Herald than for oth 
In view of the high cost of insurar 
benefit to the owner 

Important as are the advantages 
construction, it will be appreciatec 
~otentual disadvantages in comparison with 


I 
In the first place, careful design is 


j 


strength: weight ratio of the combined 
not to be inferior to that of the equivalent 
Moreover, flexing between the frame and the 
inevitable, and can give rise to sh 
easy, too, to seal bolted than welded 
of dust and water 

It need hardly be stated that, 
facturers were well aware of these problems 
of strength: weight ratio and rigidity have be 
directly by making both the frame and the body 
efficient, and certainly the saloon unladen weig 
is very litthke greater than the average for 1- 


unitary type. Rattles and leaks were admittedly trou 


but painstaking development work has resulte¢ 

probably a generally acceptable standard in tl 
A matter of criticism in respect of many p 

is the large number of joints, marnly in the 

steering systems, that require regular 

lubrication. In the Herald, however, 

of unlubricated and sealed bearing 


an) 


rhe 


the complete car. It will, of course, 

, when the frame is assembled to the 
ontribution to the combined torsional 
1an that figure. A noteworthy feature 
particularly valuable where the car 1s 
ids, 1s that the complete transmission 
half-shafts, is protected from damage 

frame can be regarded as being of the 

ckbone type; plan view it is virtually the shape of two 


rs Y placed leg to leg. Its basis is two box-section 
gitudinals, whic! ire 
to that of the final-drive unit. The 


conunuous from the mounting for 
front suspen 
box section is formed by welding a shallow channel inside 
i deep one; both the channels face inward, and the pressings 
of 17 s.w.g. material. Apart from small indentations in 

iC each member, to give working clearance 


1ere necessary, the overall dimensions of the section are 


sta 
width of 0-69 in 

For about the first 16in from their leading ends, the 
llel, and their outer faces are 19} in apart 


nt, at 3-00» 3-25in; the inner channel has a flange 


members are para 
Over the next 18} in they converge until they are 8} in apart, 


and this spacing is maintained for a further 26in. A rela- 
tively gradual divergence follows: in about 32 in, the 
members separate to 22) in apart, and this is held for the 
final 14 in of their length 

There are extensions of the longitudinals to front and 
rear [he forward extensions are parallel, as viewed in 


plan, but have a considerable upward inclination. They are 


t 
of tapering, rectangular section, and each ts fabricated from 








The frame is of the backbone type, ar 


even on the universal joints of the transmissi 
routine servicing is confined to the 

of topping up the engine sump, batte 

the engine oil should be done 

Attention to certain of the chassis be 

every 12,000 miles, and the other bearings 
factorily for the full period between major ove 


Chassis frame 
Although the adoption of a separate 
regarded by some as a reversion to an 
there is nothing antiquated about the frame lay 
Ihe design has clearly been worked out from fir 


ib] 


with the object of achieving the best possible 


every pound of steel. Although this all-welde« 


has a bare weight of only 1251b, its torsional 
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nt extensions is a tube forming a bumper 


section pressings welded together along 

lane through the joints is vertical. The 

ir are splayed and slightly inclined 

17 s.w.g. pressings. Their section is 

hannel form, though they are boxed 
extremities and by gusset pressings 

ched to the main members. The leading 

rry a transverse tube, of 1} in diameter and 


ill 


wall thickness, which forms the concealed front 

and carries brackets for the over-riders. Whereas 
earward exten ire primarily supports for the rear 
the body, that o he right also carries the rear end of 


the exhaust system 
Apart from the bumper tube, there are five cross members 
f various kinds between the longitudinal: Ihe front cross 


member is of boxed, two-channel construction similar to 
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that of the longitudinals; its ends fit between their flanges, 


to which it is welded. Both channels of this cross member 


779 5) 


are 16 s.w.g. pressings. The main one measures 2-72 = 2-88 in, 


width of 
and =the 


closing channel have a 


the 


the 
between 


ind the flanges of 
0-75in. Each joint 
longitudinals 1s reinforced at the top by 
at the bottom by a butt-strap 

Those portions of the longitudinals that lie close together 
Immediately to the rear 
lipped pressing that 
end of the 


cross member 


a gusset plate and 


are bridged at three points 
convergence is a horizontal, 
carries the rubber mounting 
gearbox. It fits between the inner channels of the members 
and is welded to the top flanges. Behind it are 
disposed, transverse gussets hey 
rectangular shape and have a peripheral flange. The 
face rearwards, and the attachment of the 
inner channels of the 
each side, at the front. 

The rear cross member is of a ¢ 
similar to that at the front but has a 
Apart from being longer, it differs from the front 
member in being pierced near its right-hand end to provide 
passage for the exhaust pipe. A reinforcing sleeve fits into 
the holes in the webs of the 
position Symmetrically disposed on 
middle of this member are two 
brackets, which carry the support bolts of the rear mounting 
of the final-dvive unit. The brackets are of 
shape, with stiffening flanges, and are fillet welded to the 
upper and leading faces of the member 

Various brackets are welded to the longitudinal members 
Above and slightly ahead of the front member are 
two lipped horizontal brackets that carry the engine front 
mountings and the steering rack. Bolted to the 
of each longitudinal is the fabricated turret bracket carrying 
front 


12 s.w.g 
unit for the rear 
two vertically 
ire of approximately 
gussets to 

longitudinals is by a fillet weld 


mstruction and gauge 
3-00 « 3-25 in section 


cCTOSS 


channels and is welded in 


each side of the 
cross pairs of vertical 


ul irrow-head 
IIe 


Cross 


outer face 
the upper wishbone, coil spring and damper of the 
suspension. These suspension brackets are constructed of 
16 s.w.g. 
a double-flanged gusset 
tudinal and is bolted thereto 
Towards the rear of the frame, on t 

main members, are two horizontal brackets, of 
section and tapering in depth, that form the anchorages for 
the diaphragm type support for the nose of the final-drive 
unit. These brackets carry for the hand 
brake actuating cables. upper 
ends of the rear dampers, channel-section struts, of 14 s.w.g 
the rear member; they are 


welded to the inboard 


that sits on the 


pressings; face of eacl 
} 


top of the 
he inner faces of the 


channel- 


also conduits 


To form anchorages for the 
material, are welded to cross 
inclined outward and slightly forward, 
almost vertical, inward facing channels 

of the flanges of these channels are profiled to permit them 


ind are braced by 


The lower portions 


A+ .! 


3 $a 
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to be welded to the outer and upper faces of the longitudinals 

Both only between the 
wheels, ire carried on 
outriggers, has a plan form approximating to a letter 
leading arm and 
rhe 
2) in deep; its 


side member which extend 


outriggers. Each, together with its 
three 


k, but 


a Slight forward inclin 


inclination of the 
that at the 
wide » 


with a rearward 


ition of rear side 
ecuon, 1j in 
ilso 1s that of the three arms, each 
from the inboard to the outboard 


rear 


member is of channel 


thickness is 17 


S.W2k 
which tapers in depth 
end Each 


ward extending 


channel section, with 
in wide. At the 


flanges to overlap the top and 


front outrigger is of 
) 


flange: inboard end, the 


web 1s profiled to permit the 


‘ 


faces of the There is a continuous 


Ihe outboard end 


longitudinal 
itside of the 


channel to which it 1s lap welded at 


bottom 
weld 
fits into the 
top and bottom 

A top-hat 
each of the 
ment to the 
joint 1s 


all round the o joint 


side rail 
an overall width of 3-63 1n, forms 
outriggers. The method of attach- 
is similar to that of the front ones, 


section, with 
intermediate 
longitudinal 
reinforced by an overlapping plate welded 


Both 


same 


but the 


to the undersides of the arm and the longitudinal 


iving the 
front 


eutriggers are of channel section, h 


attachment as the 


rear 


flange width and method of arms 


In this case, 
forward, and the 


extend 
increased by 
the addition of both 
Io permit a neat installation of the fuel and brake 


however, the flanges of the channels 
strength of 


a closing plate, which 1s 


each member is 
welded to 
flanges 
webs of all the arms are 
at mid-depth 
end 
are 


pipelines, the vertical 
their 
ind is in the form of 
Since the frame is dip painted, all the 
at various points, so that thorough penetration of 


system 


inboard ends: the relief ts 


i short slot with 


relieved 
a semicircular 
box sections 
pierced 
paint is assured 


Bodywork 
When the 
choice of two types of body 
extra 
irlier this year, a converuble model 
occasional rear 
carried. All three bodies, which 
the waistline, are of the two 


last year, there was a 


a four-seat saloon and a fixed- 


Herald was imtroduced 


head coupe, available at cost with an occasional rear 


eat for two children. E 
was added to the 
idults can be 
ire virtually the 
type 
junction 


range; it has an seat in 


which two 
same below 
were styled by Giovanni Michelotti, in con- 


Vignale, the known Italian 


door and 


with well specialist 
coachbuilders 

The Italian influence in the styling 1s pronounced, mainly 
build, and in 
roof treatment. A continuous, slightly 
top of the headlamp cowl to the 


narrow 


in the impression of length and lowness of 


the angularity of the 
onvex line runs ) he 
peak of the rea 


steel be 


underlined by a 
a full-length 


ind 1s 


stainless Below the beading 1s 

















moulded line that, by dipping towards the front of the car, 
gives a reversed lancéoleé eftect 

To provide good forward visibility, the bonnet line falls 
At the rear, the boot lid 
as shallow 


slightly between the front wings 
has a similar slope, so the wings rise above it, 
tail fins. Where a two-tone colour scheme 1s employed, the 
roof and the body sides, below the moulded line, are in the 
darker colour; the upper portions of the sides are in the 
lighter shade, as are the tops of the bonnet and boot. Not 
everyone appears to like the reversal of the lancéolé mouf, 
or the colour distribution, but the effect is certainly 
distinctive. 

There are several other characteristic 
styling. For example, the headlamp bezels are not circular, 
but are slightly squared; they are mounted with a backward 
rake and have a cutaway profile that forms a cowl over the 
This profile is matched at the rear, 


touches in the 


upper part of the lens 
where the peaks of the wings project over the lamp groups, 
At the front, the bumper over- 
those at the rear 


wh:ch have a forward rake 
riders flank the radiator grille, whereas 
form downward extensions of the lamp groups 

Externally, the most marked difference between the three 
bodies, below window level, is in the length of the rear 
decking ahead of the boot lid. This 
the saloon and longest on the coupé 
the body consists of three major assemblies, and there are 
six additional units common to all three versions. Of the 
three assemblies, the largest is the rear one, which extends 
from the rear leading edges of the front 
seats and embodies the transmission tunnel. Ahead of it is 
the intermediate assembly comprising the dash structure, the 
front portion of the floor, and the windscreen frame 

Ihe third major assembly is that of the bonnet and front 
tube at the front of the 
carry the radiator 


decking is shortest on 
The lower portion of 


valance to the 


wings; it is hinged to the cross 
chassis frame. ‘This assembly does not 
grille, which is mounted on the front valance, a separate 
pressing blending the nose into the the car 


he other additional units are the body sills, below the door 


underside of 


Four views illustrating constructional details of the body. Above right 
The rear portion, seen from ahead, showing the transmission 
and the vertical heelboard pressing at the front of the seat pan. Right 
Rear view of the same portion; the recessed spare wheel position and 
the bridge between the wheel arches are worthy of note. Below The 
windscreen frame and part 
btained 


tunnel 


mid-section, consisting of the dash structure 
Below right 


ma tubular frame 


Rigidity of the frontal assembly 
itely horseshoe shape 


yf the floor 


by mounting it yf approxim 


386 


openings, the two doors themselves and the lid of the boot 
Whereas the convertible model has an orthodox folding 
head, of plastics-coated fabric, the saloon and coupe have 
bolted-on steel roof units. The roof panel of the saloon 
is relatively flat and, viewed in cross-section, its mid-portion 
is slightly stepped down, to increase the suffness. On this 
since the mildly raked 
the quarter 

an excellent 


model, there are large quarter lights; 
and curved rear light is virtually of full width, 
pillars are unusually 
backward field of vision 


In contrast, the 


slim, a feature that gives 


head has a more longitudinally 


coupe 
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pronouncec 


raked rear 


urved roof panel, unglazed quarters having a 

ingle at the junction with the roof, and a steeply 
light, which again is very wide. Its top panel, as on 1 
ther model, is stepped. When the head of the conver 

intermediate | those 


lines are between 
The rear light is of the thre 


is closed, its 
saloon and the coupé 
type, in order to provide a considerable wrap-round 
to minimize the visual obstruction inherent in this b 
As has already been stated, the various units of the 
ire bolted to the chassis frame and to each other 
init, however, the joints 
normal manner The styling is such that 
embody little deep drawing, so tooling c 
kept relatively low. Full use is made i 


are effected by welding, 


the 


recessing the wheel 
mounting the fuel tank 
behind the wheel arch 
he 
members and outriggers; 


space, by spare 


verticall, 


bolted to th 


the overlapping joint 


body shell is 


middle and rear sections 1s above the intermediate 
Insulation between the body and the 

large diameter rubber-and-canvas pads 
fitted between the structures 
ment points, and the holding-down bolts 
All these bolts have a diameter of in. Most of 


pressings are of 20 sheet, thou 


two it eacn 


pass thre 
! 
S.W.g. Steel 


material is used at certain points for 


three main assemblies are shown in 


illustrations, which give 


* +} 


a good idea of the 
that is employed to give the necessary stffn 
to resonant vibration, 

There two features of 
that contribute markedly to its 
is the fact that the transmission tunnel 1s integral w 
floor and is welded to the heelboard. Also, there ts 
tunnel extending laterally between the wheel arches, 
the rear This tunnel is welded to 
arches, which in turn are joined to the side 
the and its 
The leading edge of the seat pan portion 


the rear 
rigidity The 


portion of 
first of 


are 


suspension 
panels 
an extension of seat pan, rear edge is welded 
to the boot floor. 
is lipped upward and is spot welded to the heelboard 
Each wheel arch comprises an ind an outboard 
pressing; the joined, along eral 
flanges, in the vertical, longitudinal plane the 
presswork, each side panel is in three parts, joined along 
inwardly turned flanges. The largest panel embraces mo 
the wheel opening and extends from the door shut pill 


Its joint with the upper panel, whic 


inboard 


two are out-turned peripl 
if 


To simpl 


to the rear of the car 
also extends from the pillar to the rear, is slightly st 


form part of the longitudinal moulded 
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y, the body sill member 1s bolted 
The sill extends forward 
attached to the frame as 
the body 
third pressing is welded 


ide panel 

opening ind 
well a rmediate and rear sections of 
Aft of c 
m belo I un panel. It 


which 


opening, the 
the wrap-round 
a bumper, and 


face of this 


incorporates 
serves as 


portion o n Car Valance, 


i plate is we the inner portion to 
complete a D sex 
ning reaches 


to the floor 
skirt 


pressing ol 


almost 


inloading—there is no rear 


the 


the vertical longi 


welded on each side to one of 

The 
oncealed by the over-riders, which are 
the 


adequate resistance to impact 


joints are in 
mities of the rear extensions of 
Ive 
ular pan forms the wheel 
outward round its periphery, 


to the corresponding 


spare 
the 


yf th 


cdge of the 


which is reinforced to withstand 


mounting of the spare wheel has 
the luggage 


ilmost emptied for 


encroaching on 


space, it 
boot must be 
means an 


most 


however, 1s by no 

incommon feature of modern cars, but fortunately 
ire rar with the boot full 

over the 

bulkhead 

a result, if the squab is hinged 

reached from the car, or 


rectangular 


stiffening eff ) the transverse tunnel 
make 


rear scat 


final drive unit unnecessary to have a 
behind the 
inside 


The 


sides by almost 


forward, the boot can be 


" 


unusually long articles can be carried 


opening behind the squab is bounded at the 
vertical suf in effect, an elongated top-hat 
section. T 


tunnel, the 


ports, which have, 


ese supp pressings are welded to the trans- 
ind the box section leading 
Ihe exact positions of the squab 


verse arches 


edge of the 


rear dec 
varied to suit the 
three body 
at the top of the 
ind the 
turned downward 
section, Each 


inclination are 
different length: ( lecking of the 
There is a con inward curvature 
Inboard of this curvature, 

of the panels are 

form top rails of I 


supports and their angle of 


styles 


ahead of 





bonnet supporting 


form 


three pressings. One 
" ded 
weiced 


constructed of 
face against which the coor 

turned-in edge of the side panel and has a lip at its 

welded the pressing that form: 

The third portion is of 

extending 


door shut pillar 1 


forms the closes; it 1s 
to the 
wnich 1s 
pillar 


inboard edge to 
the inner face of the 
Z section, and 
welded to the outboard face of the second pressing, 

Two internal gussets reinforce the almost 
this I 


one of its flanges, rearward, 1s 


idjacent 
to its rear edge 
complete box section obtained by 
rigidity of each pillar is increased by a 
the heeiboard 


construction. ‘The 
lateral triangular 
gusset between i's inboard face and 

The floor of the assembly ts divided longitudinally by the 
transmission tunnel, and ts on two levels, connected by a 
ramp. On the forward, higher level are mounted the front 
seats; the lower portions foot wells for the reat 
seat passengers, and the ramps serve as toe boards. The 
ind rear trans 
frame 
frame 


comprise 

We re > > -d bet ve |} " , » “d . 
wells are recessed between the intermediate 
arms 


of the outrigger E units of the chassis 
transmission tunnel has to span the 
longitudinals as well as the propeller shaft, its 
widens towards the rear, though not sufficiently to encroach 
On the tunnel is a bracket 


verse 
Because the 


section 


that 


ippreciably on foot room. 
carries the handbrake lever and ratchet 

For adequate stiffness, the rear face of the 
indented over much of its area; on this indented portion is 
mounted the rear number plate 


The almost flat top of the 
lid is braced internally by two These are 
disposed in a cruciform arrangement, and their leading ends 
are attached to the lid by the bolts securing the hinges. The 
of the external tvpe, and both the lid and the 
are locally reinforced at their attachments 
At the joint between the rear and intermediate assemblies 
of the body shell, the floor of the intermediate assembly 
overlaps that of the other. A stuck-on strip of rubber serves 
is a seal between the two floor portions, which are clamped 
The intermediate 


boot lid 1s 


tubular stays 


hinges are 
rear decking 


together and to the frame by eight bolts 
assembly, which is constructed of a number of pressings, 
the front seat occupants. These 
between the and inter 
frame; by 


embodies the foot wells for 
wells fit into the 
mediate arms of the 
lowering the effective floor level, they play a valuable part 


Striction of 


spaces leading 


outrigger portions of the 
in securing a low roof line without undesirable r 
head room 
Rigidity of 
by two means 


this portion of the body structure is obtained 

In the first place, the door hinge pillars are 
of box section, as also is the windscreen frame, the pillars 
of which form continuations of the door pillars; the scutt! 
Additionally, the 


a channel, with 


? > 
¢ 


is also of box section 


the h 1 the form of 


rail of the screen 


upper portion of 


flanges of unequal depth, the deeper being underneath 
the scuttle panel, which has a peripheral 


he upper flange is 
left-hand and 


stiffening lip, and the lower 
right-hand combined 
structure; these pressings, of approximately L shape in plan 
lower portions door 


is welded to the 


front and side pressings of the dash 


view, are also welded to the of the 
pillars 

In the scuttle panel is the fresh-air intake for the heate 
The collecting tunnel this intake is welded to the 
web of the dash channel, which it helps to stiffen. At each 
end of this channel, an embossed triangular gusset pressing 
braces the angle bottom flange and the web 
The rigidity of the web is further increased by the fact that 
a rearward rake, over much of 
its length, to vertical at each end. A bracket for the attach- 
ment to the frame is welded to the leading face of each side 
swaged to 


below 


between the 


its inclination changes from 


and front pressing of the dash. These faces are 
help to prevent resonant vibration, and the lower edge of 
each pressing is lipped. 

To the inboard edges of the two foot wells 1s bolted the 
this cover, which 1s also 


the gearbox: 


Structure, 1S a Mou 


deep cover over 
lding of compressed 


small 


bolted to the dash 
wood fibre, impregnated with resin. It embodies a 
tray for oddments in its upper face. For sound absorption, 
the interior of the moulding carries a thick layer of mineral 
contained in a bag of polythene and stapled in 
position. Sponge rubber beading strip of channel section, 
stuck to the moulding where forms an effective 
seal between it and the floor, dash and transmission tunnel 

On both the relatively 
simple construction. 
the rear decking, the bottom rail at the rear is of box section 
In the case of the saloon, because of the slenderness of the 
quarter pillars, the edge of the rear light opening is stiffened 


wool, 
necessary, 


closed bodies, the roof unit 1s of 


To provide a robust attachment to 


by means of a double joggle. These pillars are, in effect, of 
top-hat section and are braced by two internal gusset straps 
roof panel and the 


Another strap forms a stay betwen the 
additional 


top of the rear light opening, and 
reinforcement at each side where the upper part of the door 


there 1s 


pillar is attached. 

The rear quarters of the coupe 
modified to improve the appearance and the drainage of rain 
Orig:nally, since the gutter followed the shape of the 
on the leading 


roof have recently been 


water 
side lights, its rear end on each side was 
edge of the quarter panel, which blended without an obvious 
Now, however, the rear portions 
edges of the quarter 
that of the 


break into the top panel 


! formed on the upper 
inclination similar to 


flank dditionallv, a 


the gutt« re 
ive in 


panels, and I 
l vhich they 


1 
t series olf 
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horizontal flutes is pressed into the quarter panels, to relieve at each side connects the leading end of the wheel arch to 
their flainess the box secuon. In addition, the grille opening 1s braced 
On the saloon, each door pillar extension, which 1s of box to the wheel arch on each side by a small pressing that is 
secuon, is secured by two screws to the top he body elded to the flangs the opening and bolted to 
ind by a further two to the roof unit p ide a seal, a bracket on the arch 
rubber beading 1s fitted between the front of the n Ihe rear edge of each side panel of the bonnet 1s 
head rail, and between the rear of the roof and the body. trengthened by a welded-on member of channel section 
each end of the roof there are three holding down bolt On each side, between the rear edge and the wheel opening, 
he roof attachment method is similar on the coupe, except is mounted the recessed lever of one of the two over-centre 


that the two screws on each side secure the quarter panels, type fasteners that secure the bonnet in the closed position 
instead of the pillars, to the body sides It l of interest These fasteners engage catches on the sides of the dash 
that, to facilitate trimming and the embodiment of two > structure he bonnet is raised from the front by means 
colour schemes, the roof units are not fitted unul aft of a handle in the middle of the top face. A counterbalance 
painung spring minimizes the effort needed to raise this relatively 
A conventional boxed construction 1s employed f heavy assembly, and no support stay is normally necessary 
wide doors. Their leading edges and the body pill because the over-centre travel, which is limited by a 
reinforced in the region of the hinges. A triangular iu- bracket on the front cross tube. However, a stay rod is 
lation panel is mounted in front of the main window eacl provided as a safety measure, for use should the bonnet be 
door. These main windows wind down completely, in t opened in a high wind or when the vehicle is parked on an 
usual manner, but they are frameless and, when closed, se incline 
in an extruded rubber beading A very simple design of hinge has been adopted for the 
As has already been explained, the bonnet and front wings bonnet. To each side of the bumper over-rider attachment 
form a single unit, hinged at the front to give access to the _ brackets is bolted a small shackle plate. Each end of the 
engine. To avoid excessive flexibility, without the use of | bonnet support tube is flattened and drilled to take a short 
complex gusseting, the assembly is mounted on a steel tube tube, which is welded in position. This tube fits between 


of lin diameter and 20 s.w.g. thickness, reinforced at h the two shackle plates, and the shouldered pivot bolt passes 
end by an 18 s.w.g. liner. This tube, the almost horseshoe — through all three. A tubular stay, connecting the pivot bolt 


shape of which is clearly shown in one of the illustrations, to the suspension bracket, prevents longitudinal movement 


forms a bridge between the bonnet top and the wheel arches, — of the shackle 

ind its extremities carry the hinge pivots he remaining portion of the body ts the frontal valance 
The shell of the bonnet comprises three pressings, the that carries the radiator grille. It is bolted to the bumper 

top and the two sides, which are joined yng inwardly tube, and the over-rider brackets protrude through it. The 

turned flanges. On the outside, these joints oncealed pressing has a swaged contour that gives the impression of 

by the stainless steel strips; the ritudinal moulded i separate, external bumper and, because of the small 

lines are swaged in these panels, as the e also on the’ clearance between it and the tube, little damage could occur 

doors. The headlamp openings are incorporated in the top to it before any impact were taken by the tube 

panel, which also forms the crowns of the wings. Each 

wheel arch comprises two domed pressings, inboard and Engine 

outboard, and has an inwardly turned lip that is welded to Iwo versions of the 948 cm‘, four-cylinder engine are in 

a corresponding lip round the wheel opening. 7 reinfor production for the Herald. The first, fitted as standard to 

ing tube is bolted at three points to the inboard pressing of — the saloon, has o1 irburettor and a medium compression 

each arch, as well as to the top panel iti0; the } \ s installed in the other two models 
At the front, the structure is reinforced in several ind is av ble in the saloon at extra cost, has two carburet 

The bottom edges, from the openings for the wheels t ors, high npression ratio and a camshaft of rather 

for the radiator grille, are made into box 

additional small pressings, and another horizontal pressing in the basic engi erall ilar, apart from 


praiseworthy 
accessibility 
assembly raised 
ustrated is that fitted as 
the saloon model; it features 
irburettor, and the makers quote 


power output of 38 b.h.p. at 4,5 
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having a larger bore, to the 
described in the June 1954 i 


detailed analysis 1s necessary 


more important 


Her ild 
by enlarging the 
alteration to the block 
cessary to siamese the cylin 
pairs to get an adequate thickne 
the larger bore, the stroke : bore 
1-31:ltol-21:1] 

Both sizes of engine have 
heads, with bath tub type com! 
vertical valves 
separate, but the inle 


A 


the enlat 


ire slamesec 

rccompanie 
The sma 

70:1, later rais 

he standard ratios for the 

respectively 8-0:1 and &-5:1 
itated modifications to the 


i 
i 
| 


er unit originally 


4 
} 
i 


block above the crankshaft axis, in « 
clearance volumes. For the Herald 


catering for fuel octane ratings 


world, from 70 to 101, three cylinder 
these differ in respect of the combustion 
Since there are alternative cylinder head g 
isbestos or steel, a choice of three 
be offered on each engine. For th 
the ratios are 7-0:1, 7-5:1 or 8-0 
they are 7-5: 1, 8-0:1 or 8-5: 1 

Ihe standard version of the 


Solex B28ZIC-2 downdraug 





u ‘ngine 
803 cm 48 cm’ engine 


engine 
is One carburettor Two carburettors 


Valve head diameter 
inlet 
exhaust 
lift, inlet and exhaust 
nlet valve opens, b.t.dx 


nlet valve 


> crash speed 
theoretical 


gnition timing 








choke diameter of 20mm, whereas an 18 mm 
employed on the 803 cm* unt. On the hig 
variant, two S.U. H1 horizontal carburet 
have Iiin diameter throttle bod: 
sheet metal ducting, of inverted-1] 
filter and silencer 

A comb:ned inlet and exhaust 
featured on the singie-carburettor 
that of the smaller-capacity engine in 
and in having less dip between the 
inlet portion. This change was mad 
spot area between the two portions 
has resulted in a reduction in the | 
two-carburettor engine has separat 
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It would, perhaps, 


et 


manifold as a 
pipe. The 


ibove the 


give i 
its valve 
longer 


the 


in with 
COU! 
in com 
crepancy 1 
sctungs quoted 
vecuve, different 
it low engine 
ols of the 


from those 


for both 


36] 








ENGINE SPECIFICATION 


Four cylinders. Bore and stroke, 63mm and 76mm 
volume, 948 cm*. Single-carburettor and two-carburettor versions 
data for the latter given in parenthesis where applicable. Max:- 
mum b.h.p. (gross SAE), 38:5 at 4,500 r.p.m. (50-5 at 6,000 r.p.m.) 
Maximum b.m.e.p, 134 Ibfin®? at 2,750 r.p.m. (133 Ibfin’ at 
4,200 r.p.m.) Maximum torque, 615 Ib-in at 2,750 r.p.m 
(610 Ib-in at 4,200 r.p.m.). Compression ratio, 8-0 : 1 (8-5: 1); 
alternatives detailed in text. Three-bearing, counterbalanced 
crankshaft. Chain driven camshaft. Vertical, in-line overhead 
valves actuated by push rods and rockers. Bath tub type com 
bustion chambers in cast iron cylinder head. Siamesed pairs of 
inlet ports Solex B28ZIC-2 downdraught carburettor, witl 
20 mm diameter choke (two S.U. H1 
14.1n diameter throttle barrels; balance pipe 
O:l-wetted, gauze type 


Swept 


semi-downdraught car- 
burettors, with 
init fitted between 
AC mechanic 


dynamo 


yrburettors and head) 
Dry weight, with air filter 


272 Ib 
a/ 'D 


1 fuel pump 
ind flywheel 


air filter 


starter motor 











the Herald engines, measured under the SAE specified con- 
The com- 


ratio, has a 


two-carburettor version, with an 8-5:1 
output throughout the 


ditions 
pression 
speed range than has the single-carburettor unit with an 
its improved 


higher power 


8:1 ratio. As would be expected, however, 
breathing has a 
ind the usable 
1,500 r.p.m 

Ihe speed at which maximum 
developed is higher on the two-carburettor engine but, as 
idverse effect 


greater effect at higher rotational speeds, 


speed range is extended upward by about 


torque and b.m.e.p. are 


a result of the greater valve overlap and its 
on volumentric efficiency at other than high speeds, the peak 
those of the single-carburetto1 


more 


! ’ the 
iumost the 


The 
highly tuned 
resonance effect in the induction system 
This unit has the better specific fuel 
Ty ’ 


WoO, 


same as 

kink in 
ipparently due to an 
at about 3,500r.p.m 


values are 
the curves of the 
unfavourable 


version noticeable 


engine Is 


consumpuon of the 
owing to its higher compression ratio: the minimum 
onsumpuon of 0-463 pt/b.h.p-hr, at 4,300 r.p.m, Is 


factorily low, and the curve lies below 0-5 pt/b.h.p-hr over 


saus- 


much of the speed range 

As on the smaller-capacity Standard Eight unit, the ratio 
stroke of the Herald 

maximum 


of connecting rod length engine 1s 


power, the 


Zross 


1:925:1, a normal figure. At 
mean the single- and two-carburettor 
ersion are respectively 2,245 and 2,990 ft/min. The ratio 
yf maximum torque at maximum b.h.p. are 1-14:1 
and 1-15 the corresponding ratios of 
speed at maximum torque:speed at maximum 


1 and 0-70:1. In terms of b.h.p/litre 


piston speeds of 


torque 
1 respectively, while 
power are 


0-61 ind b.h.p/in* of 


nsumption for 
d under the SAE 
graph, of course 


ne arburettor 


piston area, the respective output figures for the two engines 
are 40-6 and 53-3, and 1-99 and 2-62. A dry weight of 273 lb 
is quoted for both, the figure being air filter, 
starter motor, dynamo and fiywheel; the weight 
ratios are, therefore, 0-141 and 0-185 b.h.p/Ib 

The methods employed of mounting the power unit in the 
chassis frame are orthodox. At the front, the crankcase 
1s supported on the longitudinals by sandwich type 
rubber units. The rear mounting, on the gearbox extension 
casting, comprises two rubber bobbins; it will be described 
Since the propeller shaft is of fixed 
power unit on 


inclusive of 
power 


two 


in greater detail later 
length, the natural axis of oscillation of the 
its Mountings passes through the geometrical centre of the 
shaft’s front universal joint. 

In this connection, it is of interest that the type of mount- 
The 
company’s experience has shown that, because of the influ- 
ence of the frame on characteristics, the 
theoretical solution—based on the dynamics of the engine— 
practice. It has been found 
lateral 


ings and their location were selected after practical tests 
vibrational 


best in 
that, within quite limits, 
inclination of the front mountings have little bearing on their 
been arranged on the 
in order to facilitate 


is not necessarily the 


wide variations in the 


consequently, they have 


efficiency; 
Herald without any such inclination, 


illation and removal of the unit 


power 


Standard for Speedometers 


for motor vehicles are 
3190 : 1960. Part I of 
for cars 


SPEEDOMETERS and odometers 
covered by the new British Standard 
the Standard, which deals with the instruments 
and light vans, is necessarily restricted 
the wide and rapidly changing variety of the equipment 
makes standardization difficult. However, it embraces the 
drive system and the accuracy, protection, installation and 
general performance of the instruments for these types of 
vehicle, and there is a section on tests. 

Part 2 concerns speedometers and odometers for heavy 
commercial vehicles, in which field greater standardization 
can be attained; consequently, the requirements laid down 
are more comprehensive. Sections are included on the 
drive, installation, types of enclosure, mounting and overall 
dimensions, parallax, dial presentation, rotation and deflec- 
tion, insulation resistance, accuracy, performance in varying 
atmospheric conditions, index stability and identification 
marking. Type and routine tests are also covered. Copies 
of B.S. 3190:1960 are obtainable from the British Standards 
Institution, Sales Branch, 2, Park Street, London, W.1. 
The price is 6s per copy, postage extra to non-subscribers, 


somewhat because 
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Design Office Planning 


Vethodical Approach to the Progressing of a Long Term Project 


Through the Desien Office 


P 
RODUCTION control, time 


similar techniques have made it rela 
ind progress a job through the wo 
these methods do not lend themsel 


or drawing work, because many « 


are com] letely dependent upon ev larmonious re.ationships throug! 


ike place at a date well beyond on alon he time spent on 


Iwo examples will illustra jusufic 
rather elaborate mechanical 


na prod ict, was called f{ 


machine, and a 
his requirement 
time required was 
three months 
us part of the 
1 modification 
customer, the whole requirement 
electronic unit reading impulses 


This was a fortunate estimating i basic nature 


it things do not us ed designs, leading 


example will show K ind recommendations 
In this case 

designed and 

was envisaged; the 

complete in seven ws 


i 


pleted and detailing wi: pment overall 


i the equipment were mad 
disappointing in every way, al 

. designer’s output was com] 
weeks during the experimental 
was eventually solved by 
redesigned optical system, 
electronic units giving temps 
instance, the drawing estimate 
of the ume actually needed 

It is difficult to see how any 
used to make either these es 


they ippeared to be 
even if a crystal ball were availabl 


ind the true tume and cost involved 
more than likely that the custome 


equipment 
. . valuation 
the entire project ro this extent 
results which certainty would have ied ; aaphe 
| i nc I V ¢ hk ) Tor produ tio 


A better method 
7 


If a positive order for the itegorical and 
becomes the duty of the chief designe » FEVIS« tir wel ichined t ny ctucal i } hase overlay 
it reasonably frequent interval ndeavour t 
esumate should be more a mmon practice t 
because experience just gained unit 
can be applied in_ increasing fully 
Frequent estimates enable the id o rogre t ract i tionable value, and, if 
measured. However, on a project far I of effort. It 1s much 
it IS just aS easy be hopeles modify the hardware 


predict the end of the work 
iS 1t Was after six months, unless, i different 
measure and display the trends 2 by the 


can be easily comprehended production and 
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research staff. Of course, there are many excepuons 


generalisation and, indeed, the interchange of ide 


information 

oncerned The chief designer or chief 
execuuion of the 
trouble 


between the groups is very valuable 


enyincee!l 
responsible for the formulation and 


must at all times be ready to follow the 
wherever it may lead 
The scope of this art eis ii ed in the main to 


ind it 1s assumed that ]| sc ufficiently cor 


illow 2(a), that is, the ugh design layouts, to 


Preparation of charts 
The first step is t project into separat 
t-contained as possibl 


( Hie 


units 1s th analysed as far as is p 
separate estimate ign and detail man 


illowance being made also for the follow 


Checking 
3. Modifications 
4. Holidays 
a Iliness 
6. Printing and is 


SuInL 


onungency allowance 

total of both design and detail man 

be listed below one another; 
and “Dk 


man-we 


hould 
two columns headed “Design” 
ippropriate estimated 

totalled, and under 
al D.O 


relauonshi 


lime” can be entered hese figures sh the 
between the drawing tume required tor the different units 
1 the project as 


1 balanced picture a whole. 
not important that the estimated ume may fall short of 
with 


na the, y > 
na they give 


long as figures represent, 


true tume taken, 
it least some degree of accuracy, proporuon of ume 


required for each unit relative to the next. The table 


ok as follows 
Man-weeks 

design detail 
Uni A 182 72 17 
Unit B 44 7 
Unit C 49 83 2 8 
Unit D 
Unit E 
Unit F 


ercentage of 


D.O. time r 


perunt total D.O. ume 


Man-weeks 


26 


24 


Potal D.O. Time 100 
man-weeks 


It is improbable that each of be worked upon 


imultaneously, as usually, the two or three of 

them will have to be near completion before the others can 

be usefully tackled. Even if this were not so, the limitation 

manpower normally 

taneous working. For 

needed to start upon the six units listed above and it is 
f 


unlikely that in an office of, say, twenty people six designers 
calibre would be 


present would itself prevent simul- 
would be 


tse 
instance, six designers 


f the right available Therefore, it is 
necessary for the unit sequence to be decided upon soon 
From this, a 


Fig. 1, can be 


ifter the man-hour estrmate has been made 


shown in 


sequence chart, such as the one 


a 


ota project 


2 


vera 
progress 
+ detar! 


Overa 
progress 


f des gr 


0 2040 60 a& 
0 100 
omplete 
September 1960 
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Right: A typical arrangement of 
chart for drawing office 


rived This shows which 


lar designer will tackle a 


init; how long he will take, ac 
to the estimate; how 
draughtsmen will assist him 


‘n he will be free to start another 


I 

| ' 
detail draug 
ilso 


is complet. 


enure programme 
the completion of 
also show 
necessary ») engage cxXtra stall 
1d where it appears best to apply the nfortunatel) these leasures are not very effective in design 
anyone who ha his will know, events hav way rs, al he practical step is to revise the target 
choosing their own Irs nd, owing to the kind of da o allow for the trend being shown. If, however, the 
vecurrences described t paragrap! it is ver z le fe letail is crossed by the progress curve, 
nlikely indeed that th programme laid down on the use onal draughtsmen is a practical step that 
chart will be followed in practice. Neverthel it ne in often be taken to make the target again attainable 
iry to prepare it at thi ve in orde nake possibl cal to 100 per cent of design completeness repre- 
the next step, which he progre har ents, in the cample under consideration, a progress of 


The progress charts 


A chart must now be pre}; 
shown a recommended forn 
tume—a vear 1s shown 1n the 
dinates are of percentage 
10W ume vertically, so that 
ide. Another advantag 
referring to, for example, chang 
manpower, can be written 
of introducing ambiguity 
Consider now how the 
ind plotted Suppose ine 
Ist January After two 
percentage complete, and t! 
designer in three ways ] 
opinion or guess; (2) by examining 
1d making 


ir) 


cnown to be required, 
ind (3) by a proportiona 
f 


r 


interpretation of — the 


Method (3) is not a judgment | 


but together with the other tw 
figure to be arrived at which 
t; this judgment of percentag 
wainst the appropriate date 
ibout fortnightly intervals, and 
work proceeds these judgment 


eT 


increasing surene 


progress will be reaso 
in be made to 


Target lines and conversion scale 


The original estimate of 


the design of unit B can be 

by the dotted line, known as 

true progress curve cross¢ 

that the target 1s unlikely to be 
1 guide for overtime working o 
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“" wee vad 
s 
- 4 
/ 
y J / 
/ 
/ / / 
ef “al a 
Fig. 5. Typical logist rves wing the overlap of the three phases 
0 to 7$ per cent of the total estimated drawing ume. This 


chart, as shown in 
unit to be read off 


work. 


scale can be added at the top of the 


It enables the progress of any 


) 


Fig. 2 


directly in terms relating to the total D.O 


Derivation of total progress curve 

Shown in Fig. 3 are typical curves for the six units, A to F 
Ihe effect of setbacks and complete redesign are shown for 
units A and C respectively. Use of colours for the indi- 
vidual graphs 1s desirable, and a suggested convention ts red 
for design, blue for detail and yellow for target lines. The 
seventh chart shows the overall progress of the work in the 
D.O, and it is, of course, plotted week by week as the job 
proceeds. Each point is derived by summating the progress 
of the 
read, in each case, from the conversion scale at the top of 
each chart. This 1s done separately for both the design and 
the detail work. A total progress curve is derived from the 
proportional average of the figures for design and detail, 
Potal progress figures 


six units along a common date line, the value being 


and this can be plotted separately 
ire. particularly quoting at 
satistaction to be 


meetings; it gives a 
numerical 
inswer to the inevitable question about progress. But when 
given, it is only fair that it should be 

cauuonary statement drawing attention 
to the non-linearity of the curve from which it 

It is usually the case that each unit will have to be broken 


useful for 


measure olf able to quote a 


such a figure 1s 
accompanied by a 
is derived 


Therefore, it is mecessary to make a 
and 


down into sub-units 


chart for each sub-unit derive the curves of 
det ul 


described for the 


progress 


design and progress for the unit concerned by the 


method already overall progress curves 


The Pearl-Reed logistic curve 
In Fig. 4 1s 


] 


conventionally, 


total progress curve plotted more 
In America 


1 great many completed projects have been analysed, and 


shown the 


with time as the horizontal axis 
show that the total progress of large projects, such as 


contorms to a very well defined 


these 
computers and calculators, 
pattern [he curve of they 
curves common to population growth and 
These are of the form 


progress follows closely the 
logistic 


the growth of living organisms 


K 
] +e 
The dotted curve in Fig. 4, 


0 to 100 per cent, represents a dimensionless plot of a Pearl- 
1 computer 


read against the axes 


Reed curve typical of a large project, such as 
A good deal of 
individual phases follows a similar 
this assumption, 


overlap in a typical case; the data are taken from a project 


evidence indicates that the progress of the 
curve; Fig. 5, based on 


shows how the three phases are likely to 
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mechanical, electro-mechanical and 
problems. Phases of equal duration are shown 

Evidence from many different shows that the 
pattern of progress varies little, whatever the nature of the 
At the start 


problems 


having combined 
electronic 


sources 


project, and the reason for this is as follows 
of this kind there is a multitude of 
Two or three people tackle the basic 


of a project 
requiring solution 
ones first and then extra staff are called upon to develop their 
solutions; as they do this, they disclose new problems, and 
started. The man-hours incurred 


maximum in the d and 


a cumulative process is 
per week usually reach a 
drafting stage and then, as the problems are 
solved, the man-hours per week decline. If 
say, Six Or more men for a year 
at least, the variations of offset 
one another, and the rise and fall of effort tends to follow 


esign 
successively 
the project 1s 
sufficiently large, requiring, 
a random nature effectively 


the natural laws of growth applying to organic processes 


Prediction 

If a project is of at least the minimum size menuoned in 
the foregoing, certain empirical rules of prediction can be 
ipplied at definable points throughout the job 
1. It is assumed that the man-hours per week of phases 1 


These are 


and 2 are being regularly recorded. At the date when the 
man-hours per week of phase 2 rise to and equal the 
value of those devoted to phase 1 upon that same date, a 
check point is reached. 

Let the time from the effective start of the 


date be M months. Then 


project to this 


Phase 2 


Time from start of 


Design and detail 


project to end of 


phase 2=2-5 M months 
Note: The end of a 4 { " i 
} per nt complete \ t tur t r t he ttai 
ny mont iater 


Phase 3—Prototype 
Time from start of project to end of 
phase 3=3-25 M months 


2. From the weekly plot of the total progress curve, the 
tume taken from the start of phase 2 to the point of 
50 per cent completeness of phase 2 can be read off 


From Fig. 4, 


it can be seen that this point corresponds 


4 T ¢ ¢ 7 4 ’ 4 4 ’ 7 a > 
) progress ¢ pr r ] } r me 1s 


urves, pre t in es 
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to only 44 per cent of the duration of phase 2. Then 
Phase 2 
10 


Duration of phase 2= 


rr «months required for 50 per 


cent completion. 
Phase 3 


Time from start of phase 2 to end of 
phase 3=1-4 « duration of phase 2 


Conclusion 

It cannot be expected that an exact science can be formu- 
lated to deal with a subject so intangible as prediction but, 
if the graphical methods described are assiduously carried 


out throughout a long project, an increasingly realistic 


understanding of job progress will result The empirical 


rules given can be usefully applied as the check points are 
reached, and they will, at any rate, prevent wildly optimistic 
predictions from being strongly held and followed later by 


long periods of disillusionment, disappointment and even 
financial loss 
A basi use 1S 
problem as a 
known techniques 
is obvious that no 
Similarly, problems of 
this will also cause the predictions to be 
Early 1, it must be possible for the designers to 
see through all the major problems if the methods of 
prediction described are to be confidently applied 


implied in their that the 
a practical solution with 


assumption 
whole permits of 
Should this assumption be incorrect, it 
methods of would help 
an order of complexity approaching 
over-opumistic 


prediction 


in phase 





Fifty Years of Component Manufacture 


" ST 


ONTINUED FROM PAGE 3 OF « » 


CHE derivation of the initials E.N.V, in the name E.N.V 
Engineering Co. Ltd, is interesting. This firm was originally 
formed in 1910, under the name E.N.V. Motor Syndicate 
Ltd, and its registered offices were in Sheffield. The 
organization was set up to manufacture a V-eight aerc 
engine, which was designed by an Englishman but made 
initially in Paris, where it was known as le moteur en-V 
The last three letters form the initials of the English company 
In January 1910, the Hythe Road plant, at Willesden, 
London, N.W.10, was established, and it is now the regis- 
tered office of the company. By April of that year, the first 
engines were being built. However, the aero-engine business 
soon deteriorated, but the equipment that the company had 
designed and built for producing camshafts was turned to 
good account: it is believed that E.N.V. was at that ume 
the only firm grinding the profiles of cams. During the 
1914-18 war, the firm manufactured camshafts for aero- and 
tank-engines, and also carried out special work such as 
cylinder grinding. In 1919, the company’s registered name 
was changed to E.N.V. Motors Ltd, with registered offices 
at Hythe Road. They made straight-tooth bevel gears and 
differentials for early post-war cars and commercial vehicles 
but, because they were noisy, gears of this type soon fell 
out of favour and, in later designs, were replaced by spiral 
bevel gears. In 1919, E.N.V. installed some of the first 
Gleason spiral bevel gear cutting machines in this country 
The post-war boom brought many small firms into the 
motor manufacturing business and, because they could not 
afford to lay down specialized plant themselves, they came 
to E.N.V. for their gears. One by one they faded from the 
scene, and with them went much of E.N.V.’s business 
However, a turning point came when in the early 1920s 
W. R. Morris placed large contracts for spiral bevels and 
differentials. This enabled E.N.V. to lay the foundations of 
the quantity production plant the company has today 
Gleason hypoid gear generators were imported and 
installed in the Hythe Road plant in about 1925 and, so far 
as is known, they were the first of their type to be used in 
Europe. The following year began an association with 
Gustaf Larson and Assai Gabrielson, who were then making 
plans for producing in Sweden a passenger car, now the 
well known Volvo. In 1928, the firm became a public com- 
pany under its present name, E.N.V. Engineering Co. Ltd 
During World War II, the company designed and 
developed gun control gears and mechanisms for tanks, and 
also transmissions for fighting vehicles; other work under- 
taken included the production of final drive units for road 
vehicles, gears for high-speed launches and motor torpedo 
boats, as well as a multitude of special work. It also con- 
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tinued to supply bevel type reduction gears, and other gears, 
for Bristol aero-engines, and these were produced in a 
separate factory a few mules from the main plant. 

After the war, as a result of the expansion and rationaliza- 
tion of the motor industry, the large manufacturers of cars 
set up their own gear manufacturing plants. However, the 
commercial vehicle manufacturing business expanded, as 
also did the tractor, earth moving and agricultural machinery 
industries, so there was sull plenty of scope for the applica- 
tion of the company’s equipment and experience. A signifi- 
cant step was taken when E.N.V. joined with the Eaton 
Manufacturing Co, of Cleveland, U.S.A, and Rubery Owen 
and Co. Ltd, Darlaston, to form Eaton Axles Ltd. E.N.V 
installed plants to manufacture the two-speed mechanism 
In 1950, a branch factory was opened at 
Initially, this plant was established 


of the Eaton axles 
Aycliffe, Co. Durham 
to manufacture the Eaton axles and special mechanisms for 
fighting vehicles. However, it has grown rapidly and now 
produces a wide range of gears for a variety of applications 

The British Piston Ring Co. Ltd., of Coventry, has 
actually been in existence for over 5! years, since the com- 
pany, first known as The British Chuck and Tool Co., was 
established in March 1909. Its founder, W. A. Oubridge, 
became interested in the manufacture of piston rings during 
the following year. In 1911, a new limited liability company 
was formed under the title of The British Chuck and Piston 
Ring Co. Ltd, and the present name was adopted in 1919. 
Since that time, the company has expanded enormously, has 
acquired another firm and formed various subsidiaries, and 
has itself, together with Hepworth and Grandage Ltd. and 
Wellworthy Ltd, become a member of Associated Engineer- 
ing Ltd. Through the years, the range of products has been 
extended: first pistons, then gudgeon pins, cylinder liners 
and tappets went into production, to be followed by sodium- 
cooled valves for aero-engines. Among the more recently 
introduced products are stainless iron cylinder inserts, ported 
liners for two-stroke engines, diesel engine swirl chambers, 
bimetallic, air-cooled cylinders and sintered metal com- 
ponents 

It is the opinion of the company that progress in the 
design and production of pistons and rings has played a 
highly important part in engine development. For example, 
the change from cast iron to aluminium alloy as a piston 
material at once enabled engine speeds to be considerably 
increased, because of the consequent reduction in inertia 
forces. The evolution of satisfactory diecasting methods, 
too, brought about an outstanding diminution of production 
times. Improvements in piston ring materials and produc- 
tion methods have not only permitted a reduction in the 
number, width and weight of the rings per piston, but have 
made possible the manufacture of these components in the 


almost fantastic Quantities necessary today To be continued 
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The new Shell Research, engine lubricants laboratory block at Thornton is an impressive and pleasing building 





In the background is the Stanlow refinery 


Research on Kngine Lubricants 


New Laboratory for Engine Tests at Shell’s Thornton Research Centre: Extensive 


Use Made of Pallet Type Test Beds 


1 
1 HERE can be few fields of competitive activity in which 
research plays a more vital role than it does in the petroleum 
industry. As is well known, the world’s current consump- 
uon of fuels, lubricants and other petroleum products 1s 
enormous, and all the companies are constantly 
striving to increase their share of the market 
they obviously must try to offer products superior to those 
of their rivals, and such superiority can be achieved only by 


major 


To do SO, 


intensive research 
Petroleum research can be 
: the first of these covers exploration and produc- 


divided into three main 


Categories 
tion, the second deals with the development and _ perior- 
mance of the products, and the third with 
Because of the wide variety of interests involved, the Royal 
Dutch Shell total of sixteen laboratories 
situated in Europe and North America. The Thornton 
Research Centre, near Chester, 1s concerned only 
work applications of 


processing 


Group has a 


with oil 


products, and its covers all fuels, 
lubricants and bitumen 
The work at Thornton can be 


In the first place, it is concerned with the short- 


regarded as having two 


aspects 
term improvement of existing products to meet performance 
requirements that become ever more stringent. The second, 

long-term one of 
Since the 


and more important, function isthe 
evolving new products to meet future demands 
aim 1s at looking five or even ten years ahead, such projects 
necessitate a world-wide intelligence service and the careful 
sifting and analysis of the information received 


When an enurely new product is envisaged at Thornton, 


the first essential, clearly, is for the requirement to be 
precisely stated. Then, on this basis, several potential 
products are formulated, and samples prepared. These 
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pass through chemical, physical and engine or rig evalua- 
tions; the initial tests eliminate the less promising products, 
and work continues on the more favourable ones. In the 
case of an engine lubricant, for example, reliable evaluation 
actual conditions are 


is possible only if the operating 


reproduced within the laboratory, where they can be closely 
controlled. 

From this it follows that tests in power units play a 
vital part in the work of the Engine Lubricants Division at 
Thornton. The building in which, until recently, all the 
test beds of this division were housed was originally built, 
In consequence, 
hardly as 


during the war, for a different 
were the working conditions 
are expected in modern times, but the over- 
scope of the work 


Plans for a new 


purpose 
not only inside it 
pleasant as 
crowding as a result of the increasing 
was not conducive to opumum efficiency 
engine test laboratory were therefore put in hand about two 
years ago. The building is now finished and some of it 


is already in use 


Layout of the laboratory 

As can be seen from the accompanying illustration, the 
plan of the new laboratory building is in the shape of a 
letter T. The laboratory 
ire housed in a two-storey block comprising the bar of the 
I, the leg of which is formed by the engine test block 
Phis block, which measures approximately 250 ft x 45 ft, is 
of curtain-wall construction and is divided into six sections 


various Offices and a chemical 


Alongside, at its far end, is the lubricating oil store and the 
fuel distribution panel, fed from a tank system nearby 
office block, a way 
building 


From one end of the covered leads 


laterally to a store, a 


single-storey containing a 
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for a given project. These engines, of which eight were 
installed at the ume of writing, are frequently modified to 
suit the particular purposes of the tests. The most common 
modification is the replacement of the 
block, head and side valve assembly by another, to give an 


For this purpose, a head cut from a 


standard cylinder 


overhead valve gear 
normal car engine component is prepared, and is mounted 
on a specially cast cylinder block; suitable push rods are 
made to enable the existing tappets to actuate the overhead 
rockers. If necessary, too, a special camshaft can be fitted 
In this way, the effects of as combustion 
chamber design, compression ratio and tappet loading can 
be studied without departing from the standard bottom half 

In this bay will also be accommodated various two-stroke 
engines which at the time of writing were sull in the old 
building. In addition, there will be several pallet beds of 
in intermediate size for automotive engines of under 1 litre 
accelerated cold 


variables such 


which will be used for 
In these tests, jacketed sumps and tappet 


are fitted and are 


swept volume, 
sludging tests 
covers—fabricated from standard parts 
constantly fed with cold water 
Types of test bed 

All the deep beds in the new laboratory are of the sprung 
type, in there is no direct contact with the 
surrounding floor. Other methods of insulation have been 
tried in the past but it has been found that, wherever there 
is the possibility of severe vibration, the sprung bed 1s the 
most satisfactory. Fourteen of the beds are of one design 
and the remaining two of another, larger, pattern. In the 
beds, the concrete block on which the 


high 


which 


case of the smaller 


mounted weighs 15! tons—an unusually 


1 bed having floor plan dimensions of 4ft 6in 


engine 1s 
figure for 
square 
Four pairs of coil springs, each spring having a rate of 
An ingenious method has been 


4 ton/in, support the block 
weight, 


high and therefore 


deep pit: in 


adopted to obtain a volume, 


without recourse to an undesirably cross 


















The various services, except the fuel, are led along a full-length plenum 
that lies beneath the covered way at the side of the building 
To facilitate any maintenance work that may be necessary, the tunnel 


tunne 


is of ample height and width, and it has adequate illumination 


section, the block is of inverted-T shape, each arm of the 
T forming part of the service trench the block 
On top of the concrete block 1s mounted 
to facilitate 
The 
dynamometer 1s separately mounted on a steel plate, bolted 
If a change of dynamometer is 


between 
and its neighbour 
4 cast iron bed plate in which are four ‘I 


the installation of engines of various sizes and types 


-slots, 


it SIX points to the floor 
required, it is therefore only necessary to disconnect the 
services and to undo these six bolts, whereupon the machine 
ind its base can be removed as a unit 

The two larger beds are of a design generally similar to 
the others, but their floor plan dimensions are 9 ft 9 in x5 ft 
block tons. Semi-elliptic leaf 
springs, instead of coil employed for the 
suspension of the block, because of their greater inherent 
Without this damping, each bed would have had 
satisfactorily low dynamic 


6in and each weighs 33 


springs, are 


damping 
to be heavier to obtain a 
implitude of vibration. Each of the eight springs supporting 
each bed has a rate of 1-88 ton/in 

With regard to the pallet beds, it was mentioned earlier 
ease with which 


that one of their advantages was the 


complete beds could be changed during a test programme. 
Chis feature is particularly valuable in the fuels division, 


A large American V-eight engine, coupled 
to a water brake, installed on one of the 
standard pallet test beds now widely used 
at Thornton. For moving the complete unit 
from place to place, the bed is jacked up 
and then wheels are fitted. The engine's 
cooling fan and its drive are shielded, 
to avoid any injury to the testing stoff 
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Right: Two of the standard pallet beds 
showing the alternative positions of the 
pillar feet each pillar is offset fron 
the middie of the foot. The attachmer 
blocks shown here on the pillars are being 
superseded by the later type mentioned ir 
the text: the newer block is a cube, and 
the hole is asymmetrically positioned 


’ 


where it may be necessary to run 
types of engine consecutively for 
In work on lubricants, however, alth 
may again be of short duration, they 
on a number of engines of the same 
i semi-permanent pallet installation 
engines being changed—as on a normal 
pallet 

This semi-permanent scheme 1s_ us 
standard pallet beds in the second testing bay 
replacement, it 1s obviously desirable for the 
kept as accessible as possible 
services are rigidly connected to a bri 
bridge 1s disposed to the rear of the 
pipes and leads are taken from the 

The pallet itself consists of 
attached to a channel-section frame 
mountings has been evolved that enables 
range of sizes to be satistactorily aligned 
meter which, of course, is also mounted on the 
top plate measures 6ft 4 in long x 3 ft 6 in wide 
whereas the frame ts of 8 * 3 in channel, 
weight of the pallet is 1,0001b. In the mi 
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two banks of pallet beds 
Jium size multi-cylinder 
llet stands on four thick 
minimize transmitted 

it $5 a collecting 

of heated air. These 
onstructior ond can 


ve engine access 


tu frame is a pad, to which 


a 


wheels can be attached tor tran 


portation, those at the tront and rear 
being of the castoring type To 


enable the wheels to be fitted, the 


bed 1s jacked up 
In ine to} plat iTé variou 
taped holes for the attachment of 
the*four threaded pillars that form 
the basis of the engine mounting 
diameter of 2in and is carried on a 
eld down bv two bolt To assist in 
iry universality of mounting, the pillar 


one end of the toot 


crewed a block, which is secured in 

1 locknut above and below 1t The 

is sO positioned that its axis 1s at a 

e from each of the four vertical faces, each 

four tapped holes. In the se of larger 

bearer brackets are bolted@trectly to the 

the blocks. For smaller units, however, 

spanned by a horizontal tubular rail, 

by split clamps; on the rails are 

idditional split clamps that form the _ bearer 

To kee he installation as neat as possible, the 

! u the coolant to and from the engine 

For the of ancillary equipment, extension pillars 
be screwed on to the main pillars 

brackets carries a conical rubber and 


Several types of 


i 


Each of the bearer 
metal bonded flexible mounting unit 
differing in respect of the grade of 
weights of engine; in general, the 


he mounting is lower than it would 


mountings are available, 


rubber, 


torsional 
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be in a car. It is sometimes possible to use the existing 


front or rear pick-up points of the engine but, if not, special 


made for the The dynamometer 1s 


brackets are purpose 


carried directly on the top plate of the bed. Between the 
bed and the floor are placed four blocks of cork, each 
measuring 18 in long x 3in wide x 2in thick. These have 


proved sufficient insulation against residual vibration from 


the engine, and they also serve to prevent the bed from 
creeping 
Because of the 
of flexibility has to be 
dynamometer. For this purpose, a coupling of the rubber 
bushed trunnion fitted at the cardan 


iain, the grade of rubber 1s suited to the engine 


resilient mounting of the engine, a degree 
incorporated between it and the 


type is each end of 


haft; here 


characteristics. The first coupling is normally attached to 


in adaptor plate bolted to the engine flywheel. Cardan 
hafts are constructed as required, usually from 2 in 
diameter steel tube having a wall thickness of 10 s.w.g 


With all the earlier pallet arrangements, free-standing 
instrument and control panels were used; they are sull 
employed in the third and tourth testing bays of the new 


work there sets a premium on 
changing 


semi-permane nt 


building, because the 
flexibility of 


It was 


programming and case of engine 
combine the 


bay 


logical, however, to 


installations of the second with a non-mobile 


ind controls 
along the cross walls, behind each row 


pallet 
lavout of the 
therefore mounted 


instruments The panels are 


of six beds, but they are far enough out for an access 
passage to be incorporated behind them; this passage 
obviates the need of removing a panel from the front to 


investigate a fault. 
On each individual panel ts 
measurement of fuel consumption; however, because diesel 


i pipette for the volumetric 
fuels have a greater specific gravity range than petrols, their 


consumpuon is normally measured by a mobile weighing 

dispenser. Three temperature 

the panels for bank of 

temperature unit, for recording all the exhaust gas tempera 
} 


tures, and the others are of the low-temperature type, for 


installed on 
high- 


recorders are 


each engines One is a 


the oil and coolant. The temperatures of these last two 
items are controlled by pneumatic by-pass valves situated 

on the pallet, and can be pre-set on the panel 
The pallets used in the end bay for the Petter engines do 
not carry the dvnamometer, so their top plates measure no 
lft 9inX2ft. They are mounted in pairs, with 
between pair. Each 


the metal protect d 


more than 


those of each 


a free-standing panel 


pallet has four rubber mountings, of 
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end bay of the building 
of 8 Petters single- 
of which 


In the 
is a line 
cylinder engines 
is mounted on a small type of 
pallet bed. Two adjacent units 
share a_ free-standing control 
and instrument panel, and the 
stand on trestles 


eacr 


water brakes 





A closer view of two of the Petters engines The fartl er of them has 
4 





been special purposes by the fitting of a non-star dar 
cylir an overhead valve cylinder head made from that 
of a car engine; the valves are actuated by fabricated push rods 


type, by which it is carried on two mild steel strips; the 
attached to the floor by a single bolt, the purpose 
of which is to restrain the pallet from moving about owing 
to vibration Ihe water brakes engines 
are sepal itely installed on fabricated trestles bolted to the 


SIrIps arc 


driven by these 


floor, It is of interest that, because of the different routines 
similar pallets used in the fuels testing labora- 


the 


involved, the 


their cantilever-mounted on 


tory have dynamometers 
pallet 


Certain 


tests, such as 


sludging, involve 
load Where the 
effected by 
actuate the throttle 
a simple and 


those for cold 


cevclic variations of engine speed and 
programme is simple, such variations are 
that 
programmes, 


consists of a resin-bonded 


three 
solenoids 
complex 


controlled 
For 


device is 


remotely 
linkage morc 


versatile used. This 
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fabric disc driven at the required cyche 5] | he | of these fans is to remove any petrol or other 
1 r.p.m.—by a small motor and reductio ing on = fumes that might be unpleasant for or dangerous to the 
the profiled periphery of the disc 1 roll llower operator A control] interlock system prevents any cnginc 
connected to the throttle linkage Vv fitting a disc of t from being started unless both sets of tans are running 
ipropriate profile, any requisite jucncé f hrottl In respect of the exhaust system, it 1s of interest that, 
openings can be given; the length of dwell of ecac tep of on most engines, water 1s sprayed into the tract immediately 
the profile governs the time for which the particular setting jownstream of the manifold or outlet port. The evapora 
is held The follower is, of course, lighth pring loaded on t10n I the water cool i gas considerably, the rate of 
to the disc, to ensure continuous conta pray being sufhcient to bring the gas temperature down to 
rr mut 100 deg ¢ Consequently, low-temperature fans and 
Services tinal serenenlictenis » be used iditio , stall 
teel trunking can be used; in addition, engine installa 


It has already been mentioned that all cooling water 1 is facilitated, since rubber condumt can be used to 


softened betore being fed to the engines, th Hteners are mnect the engine exhaust system to the wench ducting 
of the familiar base-exchange type 


for normal tests is recirculated 


minimize fire or other hazards, the fuel lines are 


from tu other services until they reach the 


> 7 
cooler, which has a capacity of ervice trenches There are no fewer than 16 


accelerated sludging tests, however, the wate quired standard fuels in normal use, and they are stored in bulk 


ues . 2 te , ot : 
to be at a lower temperature : it is theret ARCH) SUP alE in 4,000 gal tanks, installed underground beyond the far end 


from the mains, after passing through t ppropriat of the 


building. From these tanks, the fucls are pumped 
softener, and is returned to the cooler sump to make good ip to 100 gal day-tanks carried on the roof of the building 
the evaporative losses umps, their controls and the contents 
Che water, air and electricity service 

gravity from the day-tanks, along 
ind-filled trench, to the distribution 


position of which can be seen on the accom 


jan. In the room housing the panel, each pipeline 
filter and shut-off cock, but all the cocks are 


wether in such a way that, in the event of an 
i complete shut-off can be effected immediately 
sts of two sets of horizontal pipes, one of 

tne upply pipe ind the other to the 

he various beds, in each case by semi 
connections and rigid pipe Any one of the 
ted to any bed by bridging the free 

input and delivery pipes with a 


trench conveys the delivery pipes 


From 


b Hus 
beds is by gravity 


In this illustration of a B.M.C 
the later type of mounting bl 
the foreground is a cam-dis 


actuates the throttie to give 


through a plenum tunnel, wh 
wavy along the side of the building 
height of 6ft and its width 1s ample to 
access for inspection and maintenance 
trenches, having a section of 3 3 ft, 
into each bay From these trenches 
trenches run between the beds Ac« 
is bv the usual removable metal flooring 
In the trenches, in addition to the servi 
ducting; each transverse exhaust duct 
on the side remote from the plenum 
feed into a single longitudinal gallery 
sucked by extractor fans into the st 
building. There is an additional ¢ 
of each transverse service trench rem 
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along the outside of the covered way. The pipes for a 
particular service trench cross the plenum tunnel immedi- 
ately below its ceiling, in a sealed conduit. If there is any 
risk of contamination of one fuel by that previously 
delivered to a bed, the pipeline from the panel can be 
flushed, or blown out with compressed air 


Ventilation 

The ventilation of the bays is worthy of 
comment, in that it comprises two elements. Of these, the 
first consists of the normal 10 air changes an hour in the 
bay as a whole, the air being heated in cold weather. Super- 
imposed on this is a secondary circulation in the control 
and operating regions. The rate of this circulation is based 
on the assumption that 60 per cent of the engines are 
running all the time on 60 per cent of full load. It is further 
assumed that 15 per cent of the heat energy of the fuel is 
emitted as radiant and convected heat; this proportion must 
not raise the air temperature more than 10 deg F above 


engine test 


ambient. 
Air for the secondary system enters through diffusers 


suspended from the ceiling of the bay. By means of vents, 
some of the air is directed at the walls, in order to prevent 
the build up of temperature owing to heat radiated to them. 
Above each engine is an air collector hood from which the 
heated air enters an extractor duct and is discharged above 


the roof. Each duct embodies a thermostatically controlled 


Most of the deep beds 
are mounted on coil 
Springs Illustrated 
here is the mounting, 
in pairs, of four of 
the eight springs in 
one bed of this type 





damper, the purpose of which is to cause some recirculation 
of the warmed air in cold weather. The hoods over the 
larger engines are of divided construction, and the halves 
can be hinged up and fastened in the raised position in 
order to improve the accessibility of the installation 





Automatic Warehouse System 


A NEW company, Solartron-John Brown Automation Ltd., 
has been formed for the manufacture and installation of the 
American Gumpertz automatic warehouse system. This 
company, which is jointly owned by Solartron Ltd., well 
known in the electronics field, and the world-famous 
engineering firm of John Brown Ltd., has the world 
exploitation rights, excluding America. The Gumpertz 
system, which is already in successful use in the U.S.A., 
combines electronic, electrical and mechanical elements, and 
would appear to have possibilities for applications such as 
a large manufacturer’s spare parts service 

Briefly, the system comprises a longitudinal conveyor 
system fed by a series of transverse conveyors, which in turn 
are supplied from inclined shelves on which the stock 1s 
Each shelf contains only one type of item and has 
which is actuated electro- 
or more items on to the 


carried. 
at its end a_ barrier, 
mechanically to release one 
conveyor, according to the nature of the order. 

The selection of the items required in any particular order 
is effected electronically : a direct-reading tape or punched- 
card may be employed to convey the order to the electronic 
equipment. It is stated in this connection that the 
Gumpertz system will work in conjunction with any known 
system of office mechanization. Since the computer, which 
actuates the barriers, works sequentially, starting with the 
items furthest from the delivery point, all the articles arrive 
there in a group. A second order is not accepted unt the 
first is completed, and the average time for completion of 
an order with 100 or more constituents is about 15 sec 
from the placing of the order 

Although the layout is compact, stocking-up presents no 
difficulties : it can be effected either by trucks, which can 
readily pass along the gangways between the stacks of 
shelves, or from overhead hoppers. Warning is auto- 
matically given should a heavy run on an item bring the 
stock below a certain level. Any shortages are signalled for 
amendment of the advice note 

The warchouse system is tailored to the requirements of 


lower 
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the individual firm. According to the company, it may be 
an economic proposition at an order level of 500 per day, 
but 1,000 per day is usually regarded as the lower limit 
While the savings effected by use of the system will 
naturally vary with the order density, they could be expected 
to cover the capital outlay in about four years. Further 
details are obtainable from Solartron-John Brown Auto- 
mation Ltd., 20 Eastbourne Terrace, London, W.2 


Protection of Aluminium 
ALUMINIUM and any of its alloys 


against climatic corrosion by a process known as Alchromate, 
P.M.D. Chemicals Ltd., Hearsall 
with anodizing, the 


can be protected 


recently introduced by 
Lane, Coventry. In 
Alchromate process is claimed to have several advantages 
The protective film is ductile and electrically conductive, 
while the maximum processing ume is five minutes, a 
quarter, or less, of that required for anodic treatment. No 
electric current is used in the process, which is simple and 


comparison 


economical in use 

Ihe solution is contained 1n a tank of stainless steel, or 
mild steel coated with p.v.c., polythene or Neoprene; mild 
An operating temperature 


steel 1s used for the rinsing tank 
Most com- 


of 90 +10 deg F is necessary for the solution 
ponents need only degreasing or a mild alkali cleaning before 
treatment. The solution is supplied in concentrated form, 
which is diluted with tap water in the ratio of one part to 
nine of water. For the treatment of very large areas, the 
process can be modified slightly to permit application of 
the solution by swab or brush 

According to the manufacturers, paint adhesion to the 
treated parts is excellent, and the Alchromate film inhibits 
corrosion in the event of damage to the painted surface. If 
adhesives are unite aluminium components, the 
coating provides a sound key. Also, there is no deterioration 
of treated items in storage, and the process is not harmful 
to steel or brass inserts. Finally, damaged anodic films can 
be repaired by swabbing with the Alchromate solution. 


used to 
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Recent German Publications 


Brief Reviews of Current Technical Books 


Messungen der dynamischen Radlasten und Entwicklung 
eines Prufhindernisses zur Feststellung strassenschonender 
Fahrzeugbauweisen. (Measurement of Dynamic Wheel 
Loads and Development of a Test Obstacle to Determine 
which Vehicle Designs do Least Damage to the Road.) 
Deutsche Kraftfahrtforschung und Strassenverkehrstechnik, 
No. 127. 

In German, by P. Koessler, Prof. Dr. Ing, M. Mitschke, Dr. Ing 
H. G. Beermann, Dr. Ing. and H. V. Bruchhausen, Dipl.-Ing 
Dusseldorf: VDI-VerLtaG G.m.b.H, 1959. 11j x8}. 42 pp 
Price D.M. 26.60. 

Increasing costs of road maintenance make it more than ever 
necessary to establish the relative damage likely to be imposed 
by various vehicle types and inter alia what are the design 
features least likely to inflict damage on the road surface. The 
problem is a common one and applies to rail as well as road 
for example, British Railways, in the absence of a better 
where P is the axle load in tons and 
D the wheel diameter in ft. The object of this limit is to safe 
guard the rails from excessive contact stresses, but since this 
cannot take into account the effect of suspension characteristics, 
speed, inertias or the statistical aspects of operation, its effective- 
ness is at least problematic 

This report fills a gap in this sphere of engineering endeavour 
since, to begin with, an attempt is made to correlate the foresec 
able ~=magnitudes of dynamic load with important design 
parameters such as masses, spring and tyre stiffmess data, and 
other factors, including road obstacles. Next, road tests are con 
sidered with regard to calibration and test procedure and the 
evaluation of the test results. The latter are evaluated on a 
statisucal basis, with reference to vehicle characteristics, road 
conditions and speed Since vehicle development logically 
entails clarification of the finer points of design with the aid of 
a rig, the results of these tests were evaluated with a view to 
subsequent work with an obstacle rig. A suitable rig was evolved 
and used for vehicle testing, and some of the results obtained 
have been suitably evaluated and considered in the second part 
of the report. This report forms a valuable contribution to the 
future evolution of vehicle design with particular reference to the 
interaction between vehicle and road, and possibly also, in the 
distant future, between vehicle and taxation pattern 


vehicles 
criterion, aim at P/D<5, 


Untersuchungen uber die dynamischen Krafte zwischen Rad 
und Fahrbahn und ihre Auswirkung auf die Beanspruchung 
der Strasse. (Investigation of the Dynamic Forces Between 
Wheel and Road and their Effect on the Stresses Imposed 
on the Road.) Deutsche Kraftfahrtforschung und Strassen- 
verkehrstechnik, No. 130. 
In German, by O. Svenson, Dr. Ing 
Dusseldorf: VDI-VerRLAG G.m.b.H, 1959. 114 « 84 
Price D.M. 13.90 

Work in this report was stimulated by 
Germany as to whether the maximum permissible axle load of 
heavy commercial vehicles should be limited to 8 or to 10 tonnes, 
and to what extent vehicle design parameters are likely to 
influence the amount of damage inflicted upon the road. Because 
of the obvious importance and complexity of the problem, the 
Federal Ministry of Transport asked a number of Technical High 
Schools and research establishments to consider the matter, and 
this report is on the results of the work carried out at the 
Laboratory for Operational Strength, at Darmstadt-Eberstadt 

The complexity of the problem in terms of interrelation 
between first cost, weight, complexity and maintenance expenses, 
and the interaction between vehicle and road, are briefly con 
sidered with particular reference to the fact that vehicle designers 
lack data relating to the vehicle characteristics affecting road 
deterioration, particularly relative to traffic intensity. In con 
sidering vertical forces, the author correlates available information 
indicating that tyre stiffness is of predominant importance so far 
as dynamic wheel loads are concerned. A simple relationship 
between tyre stiffness, static load and the dynamic augment has 
been developed, and calculations on this basis, according to the 
author, give the designer results to within + 20 per cent accuracy 


15 pp 


consideration in 
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Effects of dampers and axle mass on the dynamic loads are 
briefly considered, and it is concluded that suitable damper 
matching might be of appreciable assistance in reducing the 
dynamic wheel loads. Next, the author considers the lateral forces 
imposed on the road surface and also the fatigue resistance of 
roads, and then presents a summary of the results of road tests 
carried out on lorries, trailers and buses. He concludes that the 
dynamic load augment could be reduced at the best by about 
30 per cent, thus reducing by only 10 to 20 per cent the total 
load imposed on the road surface. While, therefore, it would 
not appear that much can be expected so far as vehicle design is 
concerned, the quesuon regarding the permissible maximum axle 
load must be considered with reference to the likely intensity of 
traffic to be faced in the future 


Das Betriebsverhalten des schnellaufenden Zweitakt-Otto- 
motors mit Einspritzung und seine Entwicklungsmoglich- 
keiten. (The Operating Characteristics of the High-Speed 
Two-Stroke Otto Engine with Petrol Injection, and the 
Possibility of its Development.) Deutsche Kraftfahrtfor- 
schung und Strassenverkehrstechnik, No. 125. 
In German, by K. Groth, Priv. Doz. Dr. Ing 
Diisseldorf: VDI-VERLAG G.m.b.H, 1959. 11} « 8}. 
Price D.M. 28.20 

Whilst petrol injection has been accepted for a few makes of 
engine, the general principles understood, and the finer points 
ippreciated so far as four-stroke units are concerned, it has not 
so far been so thoroughly studied in connection with two-stroke 
engines. This report describes an appreciable volume of research 
by the author to obtain a better insight regarding the part-load 
characteristics of crankcase scavenge engines, the fuel-air mixing 
process, the influence of compression, and other factors such 
4S Octane numbers and scavenging, wis-d-ms the standard car 
burettor engine. Particular attention is given to the reduction 
of fuel and lubricating oil consumption, the process of fuel-air 
mixing, the effect of the position of the injection nozzle relative 
to the sparking plug, and the finer points such as timing and air 
velocity The results of rig tests on a single-cylinder and a 
two-cylinder engine are reported and considered in great detail 
In addition to reporting on his own work, the author comments 
on the results obtained by other investigators in this field; a 
bibliography is included, and it gives some 160 references. This 
is a thorough and valuable report, which does much to clarify 
with the function of the two-stroke 


63 pp 


the problems associated 


petrol-injection engine 


Versuche zur Entwicklung bleifester Katalysatoren fiir die 
Katalytische Nachverbrennung der Abgase von Otto- 
motoren. (Development of Lead-Resistant Catalysts for 
Catalytic Afterburning of Exhaust Gases of Otto Engines.) 
Deutsche Kraftfahrtforschung und Strassenverkehrstechnik, 
No. 129. 
In German, by 
Dusseldorf: VDI-VerLac G.m.b.H, 1959 
Price D.M. 11.80 

The need for reducing the harmful and annoying effects of 
vehicle exhaust gases has led the Federal Ministry of Transport 
to request the Battelle Institute, Frankfurt, to investigate the 
possibility of evolving a catalytic exhaust gas after-burner. A 
result is the report under review, in which is considered the 
nature of the task, the available published work, and describes 
the experimental equipment used to ascertain the effectiveness 
of catalysts. The results of the tests are discussed in some detail 
It is concluded that the use of catalytic after-burners offers 
possibilities, as already indicated by the development of experi 
mental units; however, so far, these units have been too heavy 
and bulky, so extensive research and development work will be 
required before a satisfactory solution is reached. Avenues of 
approach which might be pursued to this end are suggested 
Thus, whilst it can be considered only as an interim step, the 
report is helpful in showing the present state of our knowledge, 
elucidating a complex problem, and proposing possible lines of 
attack. Undoubtedly it will stimulate further work in this field 


R. Essig, Anneliese Kaiser and A. Reuter, Dr 
11j x 8j. 13 pp 
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DUNLOP TMIGH-SPEED TYRE TEST PLANT 


Between the two control panels 
can be seen the screens of the 
closed-circuit television system; 
above them is the loud speaker 
by which the noise of a tyre 
under test is made audible to 
the operators. The panels of the 
two Dekatron counting units are 


visible on the extreme left side 


Underground Machine Room. Remote Control and Closed-Circuit Television are among 


the Features of a New Installation for Speeds of 500 m.p.h. and More 


| lr is now more than 30 years since the Dunlop Rubber 
Co. Ltd i tyre testing plant 


“speed tyre 
During the 


installed its original high 
ubsequent period, this plant was developed 
until it tvres al speeds ot up 


420 m.p.h 
the machine's capabilities, so when the 
of Donald ¢ iumpbell’s world land 


was capable of tesung 


However, this speed represented the limit of 


necessitv arose ol 
running the tyres peed 


record challenger at up to 506 


ld 


m.p.h., it was clear that new 
would be neces Was at once put in 


Work 
] ' 


in fact, completed last 


equipment Sary 
unit Was, 


September, though details have only 


While primarily intended for tyre tests 
up to 550 m.p.h. under load, the plant will also be used to 
i 


supplement the exisung equipment for normal high-speed 


hand, and the latest test 
recently been released 
| 


IS, 


it ultra-high speec 


testing, since it Can operate satisfactorily over the complete 


peed range down to 60 m.} 
A briet 
the design of very high-speed tvres may 
vant. In the first place, the 


weight and the 


outline of the particular problems encountered 


it this point be 
entrifugal forces involved, 


vary with the quare of the angular 


tvre must be physically 


mous, and the 


trong enough to resist them. It is on this account also that 
the tread portion of the tyre must be of the minimum 


ite resistance to wear and 


Moreover, the tvre 


th nes 
LNICKNC 


damagg 
must be 


onsistent with adequ 


during the short run involved 
ible to transmit the very high torque necessary, a 


hicle’s 


t 


elevated to overcome the ve resistance 0 
mouon; th f this drag which, of 


resistance 1S alr 
speed. If the will 
maximum speed, it 


acceleration 


course, varics square of the tvre 


withstand the power throughput its 


will generally be ssary 
and braking 


Heat is probably rubber’ 


internal temperatures within the rubber can destroy a tyre 
very quickly. It follows that the power consumption in 
the tvre must be kept to a minimum. In this connection, 
it is essenual that there should be no standing wave or 
“ripple” when the tyre is running at any speed up to the 
is designed. This standing wave, 
which each part of the 


so-called critical speed 


{ 


maximum tor which it 


in oscillation phase through tvre 


structure passes, Occurs when the 
is reached. The critical speed depends on the design and 
inflation When 


energy 


the tyre and its pressure 
the standing wave is occurring, a 


is absorbed by the tyre, with consequent high temperatures 


construction ol 


large amount of 


ind severe strains of the casing 
Test plant layout 


actual test machine follows the familar design, in 
tyre iS run in contact, at a predetermined load, 
This method 1s preferred by the 


two 


The 
which the 
with a revolving drum 
Duniop 
identical tyres 
tvre of a particular type has to be 
has to be made for the fact that the contact patch 1s concave 
ind not flat, which in fact increases the severity of the test 

Because of the very high speeds and the energy to be 
tyre failure, it clearly 


running 
only 


technicians to the alternative of 


time 1S one 


together : saved because 


suilt, though allowance 


dissipated in the event of a was 


essentual at the design stage to ensure the safety of test 
On this account, the machine is installed in an 
instrumentation and controls are 


building next to the 


personnel 
underground room; the 


remotely housed, in a single-storey 
dynamometer room 

Before the machine can _ be 
dynamometer must be locked, and the key 


on the control panel. In the 


started, the door of the 


room used to 


operate the master switch 
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event of a member of the test 
locked in the room, an emergency 
in an accessible position. In additi 
damage to the equipment as a rr 
or incorrect usage 1s obviated 
electrical multiple interlock sys 
than 130 elements. Unless all 
machine cannot be run 
For the essential visual observati 
the tvre during testung, Pye 
vstem is emploved. It has two 
by-side on an optical bench in a ¢ 
dynamometer room. The wall between u 
room embodies a longitudinal slot 
cameras are aimed. One of the camer 
focused on the region of contact betwe 
whereas the second 1s used to view 
equipment within its field of 
normal and close-up, the ch 
remote control The two television 
Onc ibove the other, between th 
instrument panel in the control room 
A pictorial record of any phase of a 
by means of a sull camera, mounted 
aumeras and also operated by rem« 
dynamometer room, near the drum and 
microphone, whereby the tvre-drum 
zh an amplifier to a loud spe 
n screens. It is valuable tu 
view, the tests because inc 
onset of the standing wavy 
change of note Air conditioning 
ol the test plant, and the ambient 
dynamometer room ts. controlled 


operating conditions of the tyre 


Dynamometer equipment 
Heenan and Froude Ltd nave 
manutacture and installation 
ment Phere are separate aris 
nd the tyre, each having 
control. To permit the tyre to 
contact with the drum, its wheel 
irc mounted on a carriage that 
hydraulic ram. Since this unit 
fricuon in the svstem could rf 
measuring the load between tvre 
floats clear of its bed on air bearings 


t Thai 


Ihe drum is a steel forging wei 


i 
diameter of 67-2 1n, a rim width of 
3 


inertia of 338 slugs-ft Its 3! in 


i 
in plain bearings, which are press 


serving also as a coolant. The shaft 


inducuon motor and a transmission 
a torque meter and a step-up flat belt 

of 1-9:1; the maximum speed of the motor 
ind 1,450 r.p.m. gives a linear speed of 55 
rim of the drum 


A similar driving method is emploved for 


which will be described later, except that the 


is 250 h.p. and a universally jointed 


the transmission line, immediately adjacen 
to avoid any possibility of troubk 


Phe maximum speed of this second motor 


r.p-m. and the step-up ratio of the 
is therefore possible for the 
Campbell’s vehicle to be run at 
650 m.p.h. when centrifugal 
investigated on the machine 


For the peripheral speed of th 
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vmaded, the 
tanygentia 


ime! 


} 
I 





cell is interposed between the ram and the carriage, to 
enable the applied load to be measured, and the horizontal 
at the wheel spindle bearings are 


vertical reactions 


The maximum loading that can be applied by 


and 
recorde d 
the ram 1s 26 cwt 

lorque measurement is effected by embodying a torsion 
shaft into each of the two drive systems. At each end of 


the shaft is a toothed wheel, which is scanned by a photo- 
detector. Twisting of the shaft produces 
difference between the from the two ends of the 
shaft, and this phase difference is proportional to the torque 


The signals obtained from the detectors are also 


electric a pha Cc 


signals 


involved. 
employed, in conjunction with two electronic counting units 
of the Dekatron to provide very 
measurement of the shaft speeds 

The amount of energy that has to be dissipated to stop 
ind excessive delays in 


familiar type, precisc 


the machines is clearly enormous, 
bringing them to rest must be avoided if the temperature 
measurements are to be sufficiently accurate. For this 
reason, and for emergency purposes, both the drum and the 
ire fitted disc brakes in addition to the 
regenerative electrical braking. The brake on the 
shaft is a Dunlop car type unit of 11; 
1as two caliper units, 
Because of the 


its shaft carries a 


wheel with 
wheel 


in diameter, and 1 


t 
j 


standard except that it disposec 
180 deg, instead of one 
kinetic energy of the drum, 
industrial disc brake: the 
disc are respectively 22in and 2} in, and the two calipers 
ire mounted on the structure supporting the shaft. Using 
both braking drum can be brought to rest 
from 500 m.p.h. in 50 seconds; the corresponding minimum 


mutually at 


diameter and thickness the 


systems, the 


time for the tvre wheel is under 30 seconds 
Should a tyre fail under 
limit switch; 


assembly to be 


load, the extra traverse of the 
immediately causes 
iutomatically withdrawn 


In the control 


carriage trips a this 


wheel and tyre 
from the drum and the brakes to be applied 
that 


plant be 


emergency switch Initiates the same 
Should the 
iutomatic interlock 


of the source of trouble ts assisted by illuminated indicator 


room 3s in 


sequence Of events stopped by the 


operation of the system, idenufication 


ilso installed in the control room 


Testing sequence 
Four types of test are carried out, the first being the free 


study of centrifugal effects at various 


loading 
used f the measurement of 


fling test, for the 


speeds, without other torsion shaft in th 


drive to the wheel can be 


This power require- 


ment must, of that necessary for 
overcoming the rolling and air resistances of the complete 


power required to overcome windage 
course, be added to 
vehicle 
In very 
separately 


high-speed tests, the drum and the tyre are 
up to the same peripheral speed before 
contact is made. Failure to match the speeds exactly would 
overstressing of the with the consequent 
The motors are 


run 
result in tyre, 
possibility of early failure. 
the approximate required speed, as measured by means of 
normal tachometers, but for the final matching, which may 
take as long as 15 minutes, the Dekatron counters are used 

When the peripheral speeds have been equalized within 


accelerated to 


5 r.p.m, the tyre is moved towards the drum, and its drive 
before contact 1s made 

during the actual run, the tyre is driven only by the drum 
After application of the radial load, the run 1: 
continued at a drum speed for a predetermined 
In the case of world speed record tyres, this period 


is automatically disengaged just 
desired 
steady 
period 
is One minute. The tyre temperature is measured immedi- 
after the run, using a sensitive thermocouple probe 
inserted in the tread; then the dimensions of the 
imount of 
minutely 


ately 
carefully 
measured, to determine the 
and the _ tread 


accurately 
strain, 
examined for signs of damage 

A similar technique can be employed for normal high- 
speed tests, for which the maximum speed is at present 
about 200 m.p.h. Alternatively, the wheel drive can be 
disconnected and the tyre brought up to speed by light 
contact with the already revolving drum. When the speeds 
of the two are steady, the required load is applied. The 
as the controlled braking test, 


tvre are 


permanent Surface 15 


fourth type of test is known 
in which the first put 
At the end of the run, the drum drive is switched 


tyre 1s through the normal test 
sequence 
otf and regenerative braking is applied to the tyre wheel 
drum to rest 


drive, to bring both the tvre and the 


C.N.7 tyres and wheels 
It is 


description of 


article with a brief 
Donald Campbell's 


Campbell! and 


appropriate to complete this 
the tyres evolved for 
C.N.7 vehicle — the initial letters 
Norris Bros. Ltd, the consulting engineers responsible for 
the design. ‘Tubes are employed in these tyres. According 
to the Dunlop technicians, tubeless tyres would have been 
but, 
been on tubed 


signify 


equally practicable for the purpose because the 


company’s previous work in this field had 


tyres, it was felt that development time would be saved by 


The two Pye television cameras are mounted 
on an optical bench in a cubicle adjacent 
to the dynamometer room. Both have normal 
and close-up lenses, with remote control 
of the changeover, and they view the test 
machine through a slot in the dividing wall 
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Exterior view of the new test pl 
the foreground are the 


of the underground macnine room 


ventilat 

instruments and controls are housed 

single-storey building if 

this building contains the power 
t F 


which are ins 


the adjoining 
addition 
supply 
switch 


room, if ailed the 
rectifier t 


gear and the equipmer 


the best utilization of that knowledge alré 


f §) wna 


The tyres have an overall diameter of 52 in and 
width of 8 in; they are mounted on 41 in diameter rin 


width of which 1s relatively large compared wit! 
that, in 
much 


tyre: it is noteworthy 
breaking 


The purpose of this low 


comparison 
record tyres, a more 
employed. 
the side walls and thus reduce th« 
given centrifugal stress. Tests have indicated t 
fling is restricted to about | in at 500 m 
wheel is about | ton, which produces 
approximately , in 

For the casing, Fortisan rayon, a high- 
material, is used. The outer covering, 
thick, is of natural rubber, as 1s the 
nitrogen to an undisclosed pressure, 
a controlled increas« 


moist 


dry gas gives 
temperature rises, whereas if 


rise would vary according to the 


In thi 


ibout 60 deg C 1s 


present connecuon, the 
mperature ol 
speed run Phe 
ipproximately 50 Ib, the 
6.50-15 in car tyre 


end of a high 
ven iS 
standard 
discs of the high-tensile steel 
dish. Each disc ts integral with 
divided rim; the detachable out 
retained by a ring of bolts and 
construction is necessary to enable 
itted. A positive grip of the rim on the tyre 
ul use of a bead One ol 
ilso of Dunlop manufacture, has been 
wheel and tyre 


space! thes¢ 
Each complete 


before testing, and unbalance 


periphery must not be exceeded 





New Sound-Deadening Material 


IN VIEW of the increasing emphasis that is 
I 


and other road 


being placed 
on the sound insulation of cars f 
material recently introduced by Supra Chemicals 
Lrd., will be of interest. This company has specialized in 
such materials for a number of years. The new compound 
is of the bituminous type and is known as Dedshete, and 
it 1s claimed to be an extremely efficient suppressor of 
noise, whether air-borne or transmitted by panel resonance 

It is manufactured, as the name suggests, in she 
is self-adherent and is applied quite simply by placing the 
sheet on the panel, and stoving for 5 min at 300 deg F 
During the stoving period, the material moulds, and 
adheres, to any contour. This 
permanent, and re-stoving, for example, can subsequently 
be carried out at temperatures up to 350 deg F without 
adverse effect. Since Dedshete readily to any 
reasonably clean surface, even to stock-oiled sheet, prior 
degreasing of the metal is not necessary 

Apart from this application, the material 
claimed to have the important benefits of low pric« 
minimal waste. The basic cost is relatively low, and sheets 
can be supplied cut to any size or shape within the limits 
of 42 in x 30in. Labour costs also are small, because of the 
virtual absence of preparation. Adhesion is unaffected by 
phosphating or other pre-painting treatment, or by hot 


adhesion is said to be 


adheres 


ease ol 
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and Paints 


et torm, 


dilute acids or alkalis. The material 
though the manufacturers that 
likely to occur with light and pastel 
Dedshete and prices for particular 
from Supra Chemicals and 
Tividale, Tipton, Staffs 


water, detergents or 


be over-painted, state 
discoloration is 

Samples of 
may be obtained 


Hainge Road, 


applications 


Paints I td., 


Translations of German Standards 


AS WAS May 1960 
Engineer, the translation of German 
English language by the Deutscher Normenausschuss, Berlin 
W 15, Uhlandstrasse 175, a regular feature. During 
May, translated, and among 
them are the following 
DIN UDC 669.2/.8 Non-ferrous metals 
195 7 ANODES, May 


Automobile 
into the 


Stated in the issue of 


standards 


Is now 


about twenty standards were 
1701, REFINED NICKEL, 


19S¢ 1706, ZINC, 


, 


jul 1958 170; NICKEI 

September 1952 

678.5/.8 Plastics—7743, PLASTICS: types of moulding materials, 

ellulose acetate butyrate (CAB) injection moulding matenals, 

May 1959X 

678.5 /.8: 620.1 Testing of plastics—53388, TESTING OF PLASTICS 

light, july 1989 53445, Sheet 1 

pendulum test, preliminary standard, September 1959 

74 Drawing, technical drawing equipment—DRAWING PRACTICE 
projection October 1948; 6, views, 

f representation, Oct ber 1956; 15, Sheet 1 


June 19585 


letermining resistavice I torsion 


sections 


sheet 2, examples of use 





THE MACHINE 


Part LI: 


TOOL EXHIBITION 


1 Review. Continued from the Previous Issue. of Interesting Tools and Equipment 


Recently Displayed at Olympia, London 


| 
S, MI-AUTOMATIC or automatic cycling of broaching 
machines has long been established but present-day produc- 
incorporation ol 
give fully 
must be 


tion have accelerated the 


feeding, loading 


requirements 
and equipment to 


equipment 


discharging 
automatic operation. Usually such 
“tailored” for a specific component or group of components 
ind, although the basic machine and individual items of 
equipment are standardized, each application is studied and 
treated as a special. Currently, the latest designs of some 
of the manutacturing 


almost 


broaching machines are 


that are 


concerns 
exclusively for machines completely 
independent of hand teeding 

One such firm, Karl Klink, of Nietern 
showed a fully 
machine tor broaching the internal teeth of a synchromesh 
ring These machines, of the double-column type, 
can be equipped with indexing tables and automatic loading 
The 


stroke, 


Baden), Germany, 


automatic, hydraulic, twin-tool, vertical 


xZear. 


ind ejection devices under electro-hydraulic control 
machine illustrated, of 20-ton capacity and 50in 
cycles in 30sec and with duplicated tooling has an output 
of 240 pieces/hr. 

The components are fed to the machine down a gravity 
vertical, chain-type 
There they are 


channel and released in pairs to a 
elevator that raises them to the table level 


delivered to a rotary indexing device that transfers them to 


Fully automatic, twin tool, internal broaching machine by Karl Klink 


the work station and, after the broaching cycle is completed, 
them to the machine and 
ejects them to a delivery chute. 
Automation is applied to 
machines and combined internal and external machines for 
broaching bores and external surfaces in successive opera- 
tuuons. One Karl Klink machine, of 10-ton capacity, 48 in 
stroke, and 22 sec cycle, is tooled for broaching screw slots. 


side of the 


conveys opposite 


also external broaching 


Four vibrating hoppers feed the screws down channels to 
the double-sided holding fixture on the sliding table. A full 
charge of this fixture is 15 screws, and 15 broaching tools 
are accommodated on the main tool slide. After broaching, 
the parts are automatically discharged down a chute to a 
collection bin. Qutput 1s approximately 2,500 pieces/hr 

Sole agents for Karl Klink machines are Alexander S 


Newall Machine Tool Co. Ltd, of London, N.W.3. 


Bore-honing machines 

Available with three, four, six, or eight spindles, the 
Model 320 honing machine built by the Barnes Drill Co., 
Rockford, Illinois, U.S.A, is designed specifically to meet 
the requirements of the automobile industry. The centre 
distance between spindles can be arranged to suit individual 
applications and the maker’s “Plugmatic” automatic sizing 


system will maintain consistency in bore diameters within 


Barnesdril six-spindle machine for honing engine cylinder bores 


Automobile Engineer, September 1960 





0-0005 in. A motor of suitable horse-powe 
drives the spindles at a constant speed wi 
100 to 500 rev/min by selection of pick-off gear 
transmitted by hardened and ground helical cro\ 
wheels to two splined spindles passing through 
diameter rams, to the lower ends of which the multi 
auxiliary head is attached. All drive s! 
bearings 

Suroking ‘is effected hydraulically by a 
dently powered by a motor of from 15 to 
of stroke 1s adjustable by a dial control from 
maximum of 201in and stroking speed trom 10 t 
can be regulated by a volume control on the hy 
The well-proven 
bore a carbide-tipped, self-aligning, spring 


Plugmatic” sizing system 


member which, when size is reached and it ente 
trips a sizing limit switch and stops hone expans 


l 
j 


ill bores are sized the head ts retracted, withe 


honing tools, and the cycle is completed. Eitl 
or electronic methods of hone expansion 
each has rapid expansion and rapid colla 
reduce cycle ume 

Lubrication is by pump to all moving part 
matic safety switch prevents the spindle motor being 
unless the lubrication pump is operating and « 
lang. The weight of the multi-spindk 
honing tools is counterbalanced by air pressu 
smooth reversal of the honing stroke. This counterbal 
system also serves as a safety device since it will support 
weight of the head when the hydraulic system 1s 
A safety latch keeps the head from dropping 
supply be cut when the machine ts shut cown 
ind electrical systems have a safety interlock th 
operation impossible untl the work ts securely clampec 
posivion. 

The coolant reservoir, integral with the machine ba 
a capacity of about 150 gal. The maker’s specially d 
Kleenall combination magnetic and fabric filter is 
provide consistent clarity of the fluid. When cylinders 
required to exceptionally close tolerances, ret 
equipment is supplied to maintain a constant coo 
perature. The six-spindle machine shown by 
Marbaix Ltd, the British agents, was fitted with 


refrigeration plant. 


Spherical grinding 

A part-spherical surface that 1s integral wi 
or pin presents difficulties in production. If a 
or grinding wheel is used it must be first 
subsequently maintained to an accuracy 


that of the finished component. The diff 


speeds at the equator and a pole of th 
unequal cutting speeds, and a true spher 
only if the work diameter is precisely twice 
the formed tool. No tolerance can be allows 


since any deviation from size will prod 


sphericity. 
] 


In an alternative method, the wheel or tool is pivotally 
mounted and traversed around the workpiece in a circula 


path. Errors will be introduced by any imaccuracy at 
pivotal bearings and also by imprecise positioning 
With either meth 


work will be concentrically ridged and if a fine fin 
required resort must be had to a lapping operation 


pivot in relation to the work axis 


A novel principle is employed in the grinding mac! 


introduced by High Precision Equipment Ltd, of Bletchl 


Buckinghamshire As shown in the line diagram 
workpiece is rotated and a hollow cylindrical g , 
rotating in the opposite direction is fed in 
angle The bore of the wheel ts precis« 
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inigeravuion 


Stance from the pole of the work to 
erical surtace Wheel wear at the 
not affect component size as the 

Spherical 

0-0001 in on radius can be attained 


bore is the controlling factor 


cific component it ts only necessary to 
0-001 in Ihe 


ittachment, Which carries a diamond tool, 


rrinding wheel once to 


with a micrometer adjustment. As the wheel wears 
omatically trimmed merely by traversing the diamond 
he wheel. Control 1s effected electronically 
means of a comparator probe which runs in contact with 
the work while grinding 1s in progress. This not only give 
visual indication of size but controls the slide movements 
ind, in the case of multi-spindle machines, the sequence of 
operauions 
Single-spindle machines are suitable tor the production of 
components where a finish of 15-25 muicro-inch and a 
tolerance of 0-001 in are acceptable, when an output ol 
100 pieces/hr can be maintained. ‘Two-spindle machines 
ire intended for work where a finish better than 15 micro 
is required. The two spindles operate consecutively; 
the second spindle carrying a fine-grit wheel to attain the 
irface finish. For precision work, accurate to 0-0005 in on 
diameter and finish better than 4 micro-inch, three-spindle 
hines are availabk hese machines have an output of 


quanuty production, the method offers several 
important advantage 
l. The surface lway pherical, irrespective of wheel 
lation of component diameter 


size control 











shafts 


Hegenscheidt crankpin fillet-rolling machine for four-throw 


2. Positioning of the spherical surtace relative to other parts 
of the component can be held to close tolerances 

3. Grinding can be carried out over the pole of the sphere 
In addition to general-purpose and precision universal 

machines, which can also grind internal surfaces not exceed- 

ing a hemisphere, standard units are also produced for 

building into special-purpose machines or production lines 

meet production 


ganged as necessary to 


The latest machine envisaged will hopper- 


These can be 
requirements 
feed steering ball pins with the ball as forged or in rough- 
turned condition, rough grind, induction harden, quench, 
finish grind, and unload at a rate of 150 pieces/hr. 
Crankshaft fillet-rolling machines 

The proportions and the finish of the fillets of journals 
and pins exercise an important influence on the strength of 
a crankshaft. In recent years intensive studies have been 
made of the improvement in fatigue strength to be gained 
by cold-working the fillets by a deep rolling process. 
Machines are now available for rolling the fillets of the 
pins or of both the journals and pins. They are designed 
as production machines but can also be used to good effect 
by firms operating an engine replacement service. Practice 
differs from firm to firm, but commonly a worn crankshaft 
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before it is required to be scrapped. If the fillets are worked 
by rolling it is quite safe to reduce step further 

A machine designed by the German firm Wilhelm 
Hegenscheidt KG, Erkelenz, Rhineland, for a European 
car manufacturer, was exhibited. This has four rolling 
units and is intended for operation only on the pins of a 
As may be seen in the line drawing, 


one 


four-throw crankshaft 
each rolling unit comprises a pair of pivotally coupled levers 
controlled by a hydraulic cylinder. The upper lever takes 
its bearing and support on the pins of a pair of production 
crankshafts running parallel in journal bearings suspended 
from a framing in the head of the machine. Suspension 
brackets are adjustable along T-slotted guideways in order 
to accommodate, within the machine’s overall capacity, 
differently dimensioned crankshafts. The two crankshafts, 
geared together and belt-driven from a motor 
of the machine, thus reproduce the motion of the crankpins 
The levers 
an angle of 


in the base 


at the Operating position of the rolling unit. 
carry small-diameter, hardened rollers set at 
45 deg for the fillet rolling operation 

Manual loading and unloading is employed 
ponent is placed in a pivotally mounted cradle by which it 
Thereafter, 


The com- 


is transferred to the jaws of the rolling units. 
control is by push-button, initiating an automatic cycle that 


closes the rollers on the component, starts the driving 


motor, applies a pre-set pressure to the rollers for a selected 
pressure, stops the 


number of revolutions, eases off the 


driving motor, and finally opens the jaws of the rolling unit 


Elgar Machine Tool Co. Ltd. are sole agents for the 
Hegenscheidt machines. 
B.S.A. Tools Ltd, of Mackadown Lane, Kitts Green, 


Birmingham 33, also exhibited a fillet-rolling machine 
While primarily intended for rolling crankshafts, it can also 
be used for other components. Any highly stressed shaft 
can be substantially improved with regard to its properties 
by deep rolling the fillets at abrupt changes of section. The 
drive in this instance 1s, therefore, to the component being 
treated, which is mounted between a driving headstock and 
a tailstock, both hydraulically operated. Control is by 
means of a sequencing system regulating the hydraulic 
pressure to the rolling units and a system for counting and 
determining the number of revolutions of the workpiece. 
Loading and unloading is effected manually, but automatic 
handling can be provided easily since the loading attitude 
of the crankshaft can be pre-set and the rolling units pre- 
positioned. Lubrication is automatic during the rolling 
operauon. 

This machine, with a main drive motor of 10 h.p, can be 
fitted with up to thirteen rolling units for a_ six-throw, 


Arrangement of Hegenscheidt 
fillet-roliing machine 


te wey 


—_— a - — A chorging mechanism: B roliing 
mois, 3) a units; € hydraulics motor; DB 
rie ea 
¥ rat | ti { 4 F control panel; G Panty ic pres- 

tf j tf sure gauge; 4 master crankshofts 
Ly fd 
bribe 

Bd! 4) bs 

a wi i= 


' 
t 
' 
, 
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seven-bearing crankshaft having crank strokes up to Sin 
ind an overall length of 36 in. Each rolling unit is supported 


a pivot shaft and is 


by a linkage on counterbalanced by a 
weight suspended on a roller chain 
are provided for starting the driving 
hydraulic pump motor, advancing the 
closing the rolling units. The driving 
unucusly, 2nd the hydraulic unit provides a low pressure 
I sure 


Push-button control 


motor, starting the 


work centres, and 


motor runs con 
adjusted high pre 
When the 


ixially 


tor clesin,z the rolling heads and an 
actual rolling operation centres are 
adv aced the work is picked up and 
re.auion to the rolling After 


component and the closing of the rolling heads, a hand lever 


for th.e 
located in 
units the loading of 

is depressed to start an automatic cycle that energizes the 
main spindle drive clutch, applies the high rolling pressure 
in a predetermined sequence to the rolling heads, relieves 
the high pressure when the rolling operation is completed, 
and brings the component to rest precisely in the load- 
unload position. A special 'ow-pressure clamp is applied 
automatically to hold this pesition, the rolling heads open, 
and a green light indicates the “end of cycle” condition 


Self-contained, automatic, drilling head 

A small drilling unit manufactured by the Dumore Com 
pany, of Racine, Wisconsin, U.S.A, 
production of small diameter holes. Operating on_ the 
so-called “resistance drilling” principle, it has a drill capacity 
in diameter and is powered by a 1-6 h.p. fan-cooled 
7,500 rev 


facilitates the rapid 


up to 
Motor 
performs a dual role 
a supply of air under pressure to apply the l 
chuck and a small, sliding vane-type compressor are mounted 


on the opposite ends of the armature shaft 


running at from 2,500 to min. The motor 


It drives the drill and 


ilso generates 


feed; the dril 


Air drawn in by the compressor, through an intake regu 
filter, is delivered to the head of the 


lator and a motor- 


compressor assembly which is axially slidable in the main 
! 


ume 
main 


unit In the clearance vi 


built up and 


cylindrical body of the 
between motor and body, 
tained at a value determined by an valve 
and indicated on a dial gauge. Under the influence of this 
pressure the motor assembly is displaced from the body, 
against an interposed helical return spring, to 
the drill. The feed stroke, to a maximum of 1} 
means of a screwed adjuster and can be controlled to within 
approximately 0-004in. When the pre-set depth has been 
drilled the motor assembly uncovers an exhaust port in the 
body, feed released, and the return spring 
withdraws the motor to the 

Resistance drilling is 
giving full consideration to the structural weakness of small 
diameter drills. By applying a pressure within the 
strength of the drill, the hardness of the material determines 
the drill speed, rate of feed, and production output. It is 
not commonly realized that as drill diameters 
the length: diameter ratio, directly affecting suscepubility 
breakage, rapidly increases. Referring to American practice, 
a 0-125in diameter drill has a ratio of 22-5:1, yet for a 
0-0135 in diameter drill the ratio is 55:1 

When drilling small diameter holes to depths greater than 
three to five times the drill diameter it is of advantage t 
withdraw the drill periodically to effect chip clearance. For 
such duties a repeat timer, electronically controlled 
and solenoid operated, is available. Drilling time and the 
pause on withdrawal can 


pressure 1s 


adjustable relief 


ipply feed to 
In, 1s set by 


pressure 1s 
assembly 


Starting position 


+} 


claimed to be the only method 


feed 


decrease so 


cycle 


duration of the each be pre-set 
on dials. The cycle repeats until the hole is drilled to the 
required depth or the workpiece is penetrated 

These drilling units are 14} in long, 4! in diameter, and 
weigh 17} lb. They can readily be built into existing or 
special equipment, and standard brackets and mountings are 


available. Operating advantages claimed over conventional 
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pneumatic 


drill press applications with sensitive or power feed, drawn 
S.A, are 200 to 300 per 
and 90 to 100 per 
decrease in drill breakages The British 


Gaston E. Marbaix Lid, London, S.W.11 


from actual installations in the l 


cent increase in production rate cent 


agents) are 


Roller-burnishing machine 
A special-purpose model in the range of roller-burnishing 
manufactured by Wilhelm Hegenscheidt KG 
wents Elgar Machine Tool Co. Ltd, Acton, London, W 
is available for superfinishing the stems of internal com 
It is totally enclosed to exclude dust 
handle work with 
3in to 6in long 


machines 


busuon engine valves 


rolling operations and can 
in diameter and from 
A 15 kW, 1,410 rev rotates the drive roller at 
450 rev/min, peripheral of 270 ft/min 
Hydraulic pressure is generated by a 2 kW motor and pump 
ind, operating at a atm (735 Ib/in*), the 
on the rollers is 4,200 lb. Floor 


« 43 1n and the machine is 561n high 


during the 
Stems from } in to 
min motor 
giving a speed 
pressure Of 50 


space 


, 
radial pressure 


occupied is only 31 in 
valve stems 


roller-burnishing 


chine for 





Speedometer drive spindle in En 8, grooved on Steinle thread generator 


Fully machined valves, loaded on a feed rail, are fed 
individually to the working position by a release mechanism 
and a loading device, both of which are actuated by solenoids. 


The combination of micrometer setting of the burnishing 


rollers and constant hydraulic pressure enables close limits 
on the valve stem to be maintained consistently. 
process reduces the stem diameter by 0-01 mm and leaves it 


The rolling 


with a mirror finish. 

Treatment is automatically stop 
mechanism, which simultaneously The 
inclined arrangement of the rolling unit enables the valve to 
slide easily into the discharge chute by gravity. Automatic 
operation is effected by electro-hydraulic sequence controls, 
each of which can be individually hand-operated when setting 
the machine. An efficient cooling and lubricating system 
is provided, the lubricant being fed to the work through 
the burnishing roller bearings after passing through a micro- 
filter. Superfinish by rolling normalizes and stabilizes the 
workp.ece produces a hard, wear-resistant 


surface 


terminated by a limit 


opens the rollers. 


material and 


Thread rolling 

Although designed for the production of accurate screw 
threads, the B.S.A.-Steinle centreless thread generator is 
adaptable for other purposes. At the Exhibition, it was 
demonstrated, with a bowl-type hopper and automatic feed, 
forming a helical oil groove on speedometer drive spindles 
An illustration shows the spindle as received from a bar-type 
automatic, as roll-grooved on the Steinle machine, and as 


B.S.A.-Steinle centreless thread generator with automatic loading 


finish-ground on a centreless grinder. The reduced-diameter 
end portion is serrated in a further rolling operation to 
receive a pressed-on nylon pinion. 

On this machine the rolls are mounted on spindles running 
in needle and standard roller bearings and are additionally 
supported by outboard roller steadies. One roll rotates on 
a stationary axis while the other is mounted on a slide which 
is fed inwards hydraulically to engage the workpiece and 
apply the necessary pressure for the rolling operation. 
During this operation the workpiece is supported on a rest 
between the rolls, similar to that used on centreless grinding 
machines. This feature offers advantages over more con- 
ventional designs, since cylindrical dies in conjunction with 
a steplessly variable hydraulic feed give, in effect, a die of 
infinite length and enable the rate of rolling to be closely 
controlled to suit the properties of the workpiece material. 

In the set-up illustrated, the components are manually 
loaded into the bowl feeder and thereafter the cycle is fully 
automatic. At the top of the bowl spiral they are sorted and 
then fall, in correct position, down a cascade chute to a 
pneumatic loading mechanism. This is timed by micro- 
switches to operate in conjunction with the work slide. 

When the work slide returns to the rest position 
rolling, a micro-switch actuafes a solenoid air valve which 
moves a loading slide forward. A loading bar on this slide 
pushes a component from the cascade chute, along a guide 
channel, and into correct position on the work rest, pushing 
out the finished component into a delivery chute. The 
forward motion of the loading slide initiates the operation 
of a hydraulic valve that causes the roll slide to advance for 
rolling. Immediately it commences to feed in, a micro- 
switch cuts the solenoid air valve and the loading slide 
returns to its retracted position ready for a successive 
operation. Rate of production for the component illustrated 
is 20 pieces/min. The machine is handled by Burton 
Griffiths and Co. Ltd. (B.S.A. Tools Division), Mackadown 
Lane, Kitts Green, Birmingham 33. 

A new Pee-Wee thread generator, also factored by Burton 
Griffiths and Co. Ltd, has a work capacity of from 10 to 
175 mm diameter, thread length up to 250 mm in plunge 
rolling and 2,000 mm in through rolling, and thread pitch 
up to 16 mm, although all these values cannot be realized 
simultaneously by the plunge method. Working pressures 
are steplessly variable between 1-5 and 50 tons. Total drive 
capacity of approximately 22 kW is from a special quick- 
reversing motor through a backlash-free gear mechanism 
and helical An electro- 


after 


with hardened ground gears. 


Pee-Wee Model P50 thread-generating and cold-forming machine 
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Youcher Model 57 bar cut-off machine with magazin 


mechanical, rapid-acting brake 1s fitted for ch 
direcuon of rotation 
Motor and gear 
rear of the main machine 
transmitted to the roll spindles by 
jointed shafts. Roll spindles are each supported 
ends in solid roller, anti-friction bearings roll bores 
are 90 mm diameter and 260 mm long 
unit on the 


are built as a unit and bolted 
1 


From the gear unit the drive is 


telescoping, universal 
it both 
and the 
Hydraulic 
right of the 


control 
gear, grouped and enclosed as a 
machine, provides a rapid traverse at 8-5 mm/sec, operating 
from 0-5 to 1-8 mm/sec, and rapid 
The roll speed range is variable 


adjustable 
31-0 mm/sec. 
min, and rolling times can be 
Intervals can be set 


traverse 
retum at 
from 10 to 45 rev 
between 1-0 sec and 6-0 min. 
0-5 sec to a maximum of 1-0 min. 
While thread rolling is the most common 
such machines, models suitably set 
equipped are capable of a very wide range of operations 
Instead of being dubbed “thread-rollers” it would seem they 
could more aptly be described as “roll-forming machines” 
In addition to the rolling, either by plunge or throug! 
methods, of taper, Acme, 
worms, helical gears, splines, serrations, groove 
and cross-knurls can be rolled. All 
operations can be performed; for improving surf 
components, for rolling 
to reduce effect, for simultaneous bt 
bearing surfaces and straightening of shafts, tor 
ing of valve stems, for the simultaneous stem straightening 
and heading of valves, and for the rolling of collars on shafts 
With precision bearings on the roll spindles, roll sizing 
can be carried out to a tolerance of plus or minus 3 microns 

on diameter. Special machines having a three-roll 
ment are used to form hollow components. In this instance, 
the only Ceparture from 


idjusted 
from 


applic auion of 
universal up and 


round or saw-tooth 


types of 
of cylindrical grooves 


notch 
straighten- 


irrange 


the workpiece is induction heated 
the cold-forming practice 


Cold sawing machines 

Sawing machines, commonly in the past relegated to an 

dd corner in a shop and regarded as auxiliary tools, are 
now receiving more attention and are appearing as produc- 
tion machines. Probably the wider use of automatic copy- 
ing lathes and chucking automatics has exerted an influence 
in this respect. 

One such machine, the “Voucher-57”, manufactured by 
Voucher Ltd, Intown, Walsall, is air-actuated from the sho; 
line at 801b/in* and is available for either 1utoMatic 
operation or fully automatic operation 
magazine-type bar feed, as illustrated 
the largest saw blade that can be fitted, 12in diameter, in 


semi- 
contunuous with a 


Capacity when using 
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Automobile 


itic-Center sawing and centring machine 


in diameter 
outside 


bars to 2 


tubes to 2} in 


metals 1s 


mild steel and n ferrous 
" 


or , in square nd heavy-gauge 
diameter. ‘Typical 
2 sec; {in B.S.P. heavy 


steel bars, 40 sec The 


cutting-time cycles are } in square brass, 


tubes, 9 sec; and 21in diameter mild 
tock 1s cut dé id 


0-003 in, up to a recommended 


quare and accurate 
to length, within the limits 
jutomatic feeding 

a 2h.p. 950 rev/min motor 
reduction and vee belts 
available with saw speeds of 36 rev/min 


tubes; 


maximum of 12 1n for 


Ihe saw spindle 1s driven by 


through helical gearing Single- 
speed machines are 

for mild solids and 72 rev 
i two-speed machine 18 and 36 rev 
tensile steels; and a general-purpose machine equipped with 
from 24 to 


power unit 1s 


min for light-gauge 
min for high- 


steel 
with 
speeds ranging 
head and its 


i Haines variable gear for 
60 rev/min. The sliding 


mounted on hard chrome-plated and ground bed bars and 


Saw 


the feed motion is controlled by an oil dashpot 

Grip and feed of the stock material are air-operated. The 
bar is held in a duplex-grip workholder to ensure that it is 
cut cleanly and This feature also enables 
the whole length of the bar to be used. Short 
Supporting the bar magazine are two 
both horizontally and 
handled 
manufacturers of 


free trom ftraze 


ends are 
1utomatically ejected 
tubular stands, adjustable 
suit the material being 
Milano-Bresso, the 
Italy, has new combined 
machine, “SRHC 320 


It has a sawing capacity up to 4} in 


or more 
vertically to 

Orlandi, of 
machines in 


largest 
sawing introduced a 


sawing and centring designated 
Eleitromatic-Center” 
diameter bar, but is designed in particular for the cut-off 
ind centring of shafts and spindles up to 20in long from 
bar up to 2} in diameter 

Fitted with a 12! in diameter ~ in : 

driven by a 4h.p. mot ind four speeds are 
hanism. A 2 h.p. motor drives the 
ed, clamping, saw feed, and work 
cylinders. Centring unit each rated at 
Accuracy in both parting off 
0-002 in 


iw blade, the spindle 
available 
change-gear mec 


by a 
I pump for bar fe 


1vdraulic 
motors are 
ind centring is held 


transfer 
0-6 h.p 
with tolerances of 
Automatic 
tock is fed to pre- 
Stock bar is clamped 
Saw head advances and cutting commences; 
feed clamp returns to start position 
head to start position; part just sawn 


quencing of operations ts as follows 


et length 


sawn part ts 
centred; 
4. Fast return of 
off is released and transfer movement commences 
5. Sawn and centred part ts ejected to chute 
Solenoid valves determine the trming of 
under either fully automatic or manual, push-button, control 
arranged for intermittent or automatic 
ind centring both ends, or cutting 


Saw 


various cycles 


Cycles may be 


cutting 


quence cutting, 





The newly introduced, Boko 
D 35 H semi-automatic spinn- 
ng and flow-forming lathe 





and centring only one end. Multiple bar cutting is possible 
by means of a stacking device. Substantia! savings of pro- 
duction time are effected as sawing and centring operations 
are performed simultaneously. ‘Typical production umes for 
sawing and centring 2in diameter bar range from 25 to 
50 sec for steels of 30-ton to 50-ton tensile respectively. 

and other Orlandi machines are the 
Ltd, Marshalsea Road, London, S.E.1 


Agents for this 
Addison Tool Co. 


Tilt-head surface grinder 

Numerous features of control facilitate operation of the 
Model No. 24 vertical, rotary-type, surface grinder built by 
the Mattison Machine Works, Rockford, Illinois, U.S.A, 
and exhibited by Gaston E. Marbaix Ltd, the British agents 
It is available in various specifications to meet individual 
requirements. Any workpiece or group of parts occupying 
an area of 38in or alternatively 48 in diameter, and up to 
alternatively 24in high, can be handled. Work 
fitted with 30in, 42in diameter 

Table drive from a 2 h.p. or 3 h.p. motor 
a speed 


18in or 
tables may be 
magnetic chucks 
is through a helical pinion and ring gear, giving 
range from 8 to 32 rev/min. 

Grinding wheels of either cylindrical or segmental types 
may be either 18 in or 20 in diameter. Wheelhead feed may 
be by hand wheel graduated in steps of 0-0001 in, or by a 
h.p. motor, at 


36 1n, OF 


continuous automatic feed, powered by a 
a rate variable from 0-005 to 0-165 in/min 
An outstanding feature is the provision of a tulting move- 
ment for the wheelhead. This is air-operated, with a simple 
switch control, to tilt the spindle a predetermined amount 
from the vertical for initial rapid stock removal. Reversal 
of the switch immediately returns the spindle to the vertical 
position for finish grinding. It is claimed that as faster 
down feed can be employed for roughing with the wheel 
much as 


tilted, production times can be lowered by as 


0 per cent in some Cases. 


Spinning and flow-forming 

Long specializing in spinning and flow-forming lathes, 
Bohner and Kohle Maschinenfabrik, Esslingen/ Neckar, 
Germany, have introduced a new series of semi-automatic 
machines with full hydraulic operation of slides, tailstock, 
and copying mechanism. Designated D 35H and D 50H, 
the machines can, in the majority of cases, be operated by 


386 


unskilled personnel since the automatic cycle only requires 
the machine to be loaded and unloaded. 

Referring to the smaller model, D 35 H, centre height 1s 
13} in and spindle speeds are steplessly variable from 280 
to 1,200 rev/min, or 45 to 280 rev/min with the back gear 
engaged. Distance between centres is either 40} in or 52 in, 
and the tailstock traverse is 16in. Tailstock and 
clamping movements can be selected from slow, normal and 
After a rapid traverse the rate can be 


sleeve 


rapid traverse rates. 
automatically changed to slow approach before engaging 
the work blank. Initially, clamping pressure 1s low and the 
blank can be adjusted on the holder. 

When changed over to clamp finally the blank or the 


workpiece to the spinning chuck the pressure is raised to 


Three rates of feed are also available for the 
Spinning rollers of single- 


8,000 Ib/in¢. 
longitudinal and cross slides. 
and double-bearing types for various forming processes are 
carried in special adapters in a boxed mounting on the main 
slide. These rollers can be interchanged by turning tool 
holders which are used when the machines are required for 

cutting hollow parts or producing spinning 
British agents are Elgar Machine Too! Co. Ltd. 


dressing or 
mandrels. 


Mattison No. 24, tilting-head, rotary surface grinding machine 
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A-MP *“*FASTON”” CONNECTORS 


1 Comprehensive Range of Solderless. Machine-attached. Electrical Terminals of Push-on 


Types that Effect Substantial kconomies in Assembly Times 


T 
O cite an old adage, “the speed of the fleet is the speed wa sent hat the elements to be joined should be clean 
of the slowest ship”. So it is in modern production. In a_ and free from grease, or no reliance could be given to the 


machining line, the operation taking the longest tume dete! connection 1m service Fluxes were lable to be corrosive 
mines the cycle ume for the whole line. It is true, also, for Oo metal element ind to have deleterious effects on 


the assembly line, where the longest operation will n insulation 
sarily govern the conveyor speed. The problem can_ be With the advent of mass production of commodities, each 


number of connections, a radical change 


alleviated by duplicating the machines or increasing the — requiring a large 
number of men engaged on a particular operation, it materially reduced ume and cost factors was the intro 
absorbs factory space » duction of echanically joined connector These were 


expedient raises costs and f 
increase productivity, it becomes necessary to improv waged”, “crimped”, “pressure”, or 
machines and methods so that operations are simplified, and They require no heai, no flux, and 
this may entail modification or redesign of the component call ! 10 ll fre he operator It is mecessary that 
or assembly being manufactured. For worthwhile advance’ the applied pressure is of a value that will preclude any 
it is essential, of course, for progress to be effected simul- possibility t cont stablished between the conductor 


taneously in both production and assembly operations, or the ind the termi 
one will nullify any improvement in the other 


From early days, the wiring-up of equipmen 4 lave the p t appropriate dimensions, which are 


fected by springback or subsequent 
elements. Connections made by 


had been a tume-consuming operation and onl) wly were maintained isistently and gives a uniformity not otherwise 
improvements effected in the crude method I it, damaging to insulation, is not 
together bared wires and of looping wires under the hea ipplied u ressu connections, it 1s possible to provide 
of screws. The use of solder to secure twisted ids cable-insulation support or terminal-barrel insulation without 
to attach ring- or spade-type stamped terminal 
idvance, since it conferred both electrical methods have applied a_ vast 
idvantages. Solder, however, brought 1n sev fluxes, operating tempera- 
tages, called for certain precautions, and required a vary! oxide film ind corrosion 
degree of operator skill in application. Unless ial pressure connections con- 
was taken, the heat used for soldering was haviour of metals under pressure, 
insulation and could even anneal the terminal Zu t cold flow, extrusion irrent-transfer properties of oxide 


Typical wiring harness, with a variety ¢ 
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Micro-sections of various pressure connections 


and work-hardening of metals in 
These intensive investigations have 


mechanical 


films, metal stability, 
swaging and crimping 
demonstrated the electrical 
pressure connections and also established their time-saving 


and soundness of 
ind cost-saving advantages. They meet the stringent require- 
ments of the aircraft industry thousands are 
commonly used in a modern air liner 
Regarding the mechanical properties of a 
the metals crystalline structure 


and tens of 


con- 
are 


pressure 


nection, have a and 


deformed beyond their elastic limits. During compression 
the process is at first elastic—that 1s, fully reversible—and 
iny relaxation of the compressive force would allow the 


If the metal is deformed 
phase and 


metal to resume its original shape. 
beyond the elastic limit, it enters the “plastic” 
takes on a permanent set. However, when the compressive 
force 1s relaxed, there is sull a slow elastic recovery to some 
extent. Normally, when metal is compressed it does not 
deform uniformly throughout its bulk and, when the com- 
pressive force is removed, elastic recovery 1s greater in some 
This 


applies when a fastener is crimped to a wire or a stranded 


portions than in others, giving rise to residual stress 


cable. It is the residual stresses that maintain the contact 
Contrary to some widely-held beliefs, rough surfaces give 
1 better electrical contact than smooth surfaces. Copper 


surfaces in contact, for example, were found io have a much 
higher resistance if smooth and polished than 


that 


similar surfaces 


had been abraded. Furthermore, if the surfaces were 








Left: On a stranded conductor 
with copper wire and soldered before crimping, showing how the solder has flowed plastically 


Centre: Connection of stranded cable to a steel wire conductor wound 


Insulation-prercing terminal 


Right 


exposed to oxidize in air for several days the difference 
became even wider. From this, it is inferred that the 
superiority of rough surfaces may be at.ributed to the 


break-up of oxide films as sharp asperities on the surfaces 
are forced into contact under compression. 
Corroboration of this theory is provided it 


are partially 


contacting 
loaded, relaxed, reloaded ww the 
previous value, and then the loading continued to the 
predetermined maximum. It will be found that resistance 
is decreased by the initial loading, and returns almost to the 
high value by when the load is 
On restoring the load, however, the resistance 1s 


surtaces 


original elastic recovery 
released 
not again reduced until the previous loading value has been 
exceeded, when it again commences to fall to the expected 
theoretical values 

It is deduced from this that the asperities are flattened 
or blunted by the initial loading and there are but few of 
them to break oxide film when the loading is re-applied, 
until that loading has been exceeded. A further inference 
may be made; it is of more advantage to crimp in one 
continuous stroke than to take several steps and release the 
load in the intervals. In this connection, it should be 
remembered that metal contacts made by the initial loading 
may separate during the unloaded, recovery period, and that 
an appreciable oxide film can form on copper in a few 
milli-seconds 

Stranded large number of strands 


conductors having a 


One of the terminator 

machine lines in a plant 

producing wiring harness 
for automobiles 
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Tail unit with straight and flag-type FASTON 


will expand sufficiently when the imping pressure 1 f the cost of stripping the conductor. Insulation must be 


released to provide good pressure contact he so-called soft enough to permit ready penetration by the lance or tine 
“barrel” of the terminal is initially formed 1 n open ily point contact 1s obtained, they are normally used 
U-shape, and in the crimping operation the wings of the where the conductor is not required to carry its full rated 


barrel are closed firmly and also the seam is for current. Where current requirements are small, mechanical 


into the strands, coining them into a single mass. rather than electrical considerations determine the conductor 
the full rated capacity ize, which in section may be many times that required to 


formed in this manner will carry 
the conductor. The open type barrel permits pid le current 
assembly as it facilitates the entry of the nductor by insulation-piercing terminals will be more than adequate 
prior to crimping for the capacity required 
Insulation-piercing terminals are designed for att In solderless connections 
to stranded conductors without the need to strip the insula- trength of the junction to approach 
tion. There are two types; in one, the edges of the wing nsil igth of conductor. A crimp closed hard 
of the open type barrel are formed with points whic! nough for the conductor to fail first under tension will 
turned in by the crimping tool and forced thi usually reduce the conductor cross section excessively. When 
insulation and into the conductor. The other p 1, aS properly crimped, a connection will 
shown in the micro-section, has tines punched | 1 the combination of tensile strength and conductivity without the 
that is shown, in possibility of damage to the conductor. Accordingly, all 


In such instances the contact provided 


it is usual to design for the 
but not exceed the 


have the opumum 


lower run of the barrel. It is this type 
another illustration, attached to a high-tension lead f crimping tool lesigned with positive stops to prevent 
connection to a spark plug overloading 

The main advantage of terminals of this type is the saving Operating temperatures up to about 300 deg F will not 


Left: Two or three leads can be crimped an 
connectors. Right: “Bu 
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affect the performance of solderless terminals. Usually the 
properties of the cable insulation will limit temperature to 
a value lower than can affect the terminal. For temperatures 
higher than 300 deg F, the terminals can be produced from 
specially suitable base stock. Certain production ranges 
of terminals are available for high temperature applications, 
an example is A-MP STRATO-THERM terminals, insulated 
with a special heat-resistant plastics material and suitable 
for operation in temperatures of 380 deg F to 400 deg F. 
Crimping tools will eliminate most of the variables intro- 
duced by human error and judgment. Manually-operated 
hand tools, and pedal-operated bench tools are provided 
with ratchet devices which ensure that, once started, the 
pressure cannot be eased off or released until the full stroke 


to a positive stop has been completed. This precaution is 


essenual, for reasons stated earlier, to obtain consistently 





The A-MP automatic terminator is powered by a ¢ h.p. motor 


good electrical contacts, and also to preclude the possibility 

owing to operator fatigue towards the end of a shift or 
any other cause —of inadequately crimped connections 
being produced. Hand and bench-type, air-operated and 
hydraulically operated tools are also available. For high- 
rate production, electrically operated, pedal controlled, 
automatic machines with the terminals, supplied in con- 
tinuous strip form, fed from a reel, are the most commonly 
used equipment. These leave the operator with both hands 
free for handling the work. Such machines are rapid in 
operation, and an operator with acquired skill can affix 
from 3,000 to 4,000 terminals per hour on individual leads 

All terminals manufactured by Aircraft-Marine Products 
G.B.) Ltd, of Amplo House, Saffron Hill, London, E.C.1, 
are pressure connected and throughout the enormous range 
of more than 15,000 different types and sizes, the advantages 
of this method are well realized in the mass production of 
and harness. In the company’s range of FASTON 
terminals, corresponding advantages are secured in the 
wiring of electrical equipment and controls. 

FASTON units are of the “push-on” type, eliminating 
screwed or bolted terminals on the instrument or appliance 
and reducing labour time in assembly. These factors are 
unobtrusively revolutionizing the wiring of motor vehicles. 
Fewer separate parts are needed, the difficulty of asseinbling 
two or three leads on a single screw or bolt in an awkward 
the such items as 


leads 


location is obviated, and wastage of 
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Six-circuit, insulated, FASTIN-FASTON harness connector 


screws, nuts and washers does not, of course, then occur. 

Male and female elements of a FASTON connector, 
termed “tabs” and “receptacles”, are produced in three sizes, 
identified as 250, 187 and 110, which indicate the width of 
the mating tabs in decimals of an inch. They are made either 
with or without an additional barrel for insulation support, 
this barrel being slightly offset to keep the conductor 
strands on the same axis as the crimp barrel. A variant is 
the “flag” receptacle, arranged at right-angles to the barrel 
These are produced in the three larger sizes only. Tab 
connectors with crimp and insulation barrels similar to 
those of the receptacles are available for line splices, and 
plain tabs for building into or attaching to components are 
produced in flat or angled versions. 

Receptacles are formed with inturned wings, the margins 
of which make a resilient linear contact with the mating tab. 
Rectangular perforations in the receptacle leave a transverse 
web bowed inwardly towards the wings. In this web is 
formed a simple detent which engages in a hole in the tab 
when that member is inserted to correct depth, and thus 
ensures firm retention. [Illustrations of a harness and a 
machine applicator line are reproduced by courtesy of Ward 
and Goldstone Ltd, of Pendleton, Salford. 

Terminals and connectors manufactured by Aiircraft- 
Marine Products (Gt. Britain) Ltd. are in accordance with 
specifications and quality standards of the owner of the 
A-MP FASTON and STRATO-THERM trade marks, 
namely, A-MP Inc, Harrisburg, PA, U.S.A. 


British Sealed-beam Lamps 


IT HAS been announced that British-made sealed-beam 
headlamps will be standard equipment on all Vauxhall 1961 
Cresta, Velox, and Friary models for the home market. The 
lamps are manufactured at Corby, Northants, by British 
Sealed Beams Ltd, a new company jointly sponsored by 
The General Electric Co. Ltd., A.E.I. Lamp and Lighting 
Co. Ltd, and Joseph Lucas Ltd. 

Rated at 60/45 V on 12 V, d.c. supply, as compared with 
existing bulb-type lamps which have a rating of 55/44 V on 
the same supply, the new lamps are standardized at 7 in 
diameter. A duplex, transverse, tungsten filament is sealed 
into an aluminized glass reflector, which is itself fused to 
the front lens. The unit, which may be regarded as one 
unified bulb, is gas filled and completely sealed. Electrical 
contacts are built into the rear of the lamp and are coupled 
to the power source by a three-circuit, push-on connector. 
The filament is located with meticulous precision relative to 
the focal point of the lens, and the relationship of reflector 
and lens is similarly closely controlled. As a result of this 
integration of filaments and reflector, there is no “blind” 
spot behind the filaments and, therefore, this very important 
reflecting area is not lost as it is with separate bulbs. 
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DIECASTING 
BEGINS WITH 
PRODUCT 

DESIGN ... 


use our know-how initially when it can 
probably save on ultimate cost ... 
T} 


orks to 


est cost 


eremems 


j eh ri ’ 
The people u ’ ‘ ‘ } ,a 1 
Technical Bulletins to enable you 
-_ to assess quickly what diecasting 
can do for you will be forwarded on 
request. Just mention your interests 


FRY’S DIECASTINGS LTD., Prince George’s Road, London, $.W.19. Tel: Mi Tcham 2041 (6 lines) 


IHE MIDI ‘b= AND NORTH-EASI 





nA i 


Automobile Engineer, September 1960 











*4 : 
~ . 





- 





‘aia 


PROOF OF AL-FIN’S SUPERIORITY 


Stuart A. Barr, director of Wallace A) ld Te 
writes 

“For 

pistons in our fleet with your Al-Fin Bor tv} 
as our vehicles become due for overhaul 


The excellent performance 

pistons, plus the extra len 

) over a long period ha onvinced u hat we 
, ef 


t} f fs esr v rir 


orrect If anaaralisin n then 


were « t in 
engines. This, in turn, ha 





on your Al-Fin pistons a i i] equipment a 
and therefore on all new vehicles these pist A 
be specified, and by usir them f m the tse 
are convinced we shall ber 

(MESSRS. WALLACE ARNOLD TOUI I F LEEI 
FAMOUS FOR THEIR CONTINENTAL TOURS HAVE A FLEI 


OF OVER 200 LUXURY COACHES AND 20 SERVICI 


| 

| 

| 

some time now we have been repla in all | 
| 

| 

| 

| 

| 
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THE CHOICE OF THE EXPERT’ 














Fit AL-FIN 


Armoured Pistons 


High-speed haulage on the new motorways soon shows 
up defects in engines...many break down completely 
under this gruelling service. You can save money if 
vou follow the examples of leading fleet operators, and 
fit Al-Fin pistons. Even in the most severe conditions 
{/-Fin will outlast ordinary pistons by 2 to 1. The key to 
this longevity is the ring belt of 
iron which is molecularly united with the aluminium 


groove austenitic 


This armouring arrests wear, reduces overhauls, 
Fit Al-Fin 


ho ly. 


pays dividends in low cost operation. 


pistons at every overhaul dock. 


bout fitting AL-FIN 


ir local Dealer 7 


A } sl t 4 u 
A L- c N ci Or send now for a free t let to Dept. AEY 
WELLWORTHY LTD - LYMINGTON - HANTS 
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'Ltl GO ALONG WITH THAT... 


In fact, just ibout everyone goes along with Dunlop flexible pipe 
assemblies... mari 


ne and mechanical 


roduring Animals’ 5 


engineers, hydraulic 
and pneumatic tool specialists, industrialists everywhere. 
So tough and reliable are Dunlop flexible pipe ass 


mblies that they 
fit the users’ need for years on end. Write fo1 


#371] 


full information today! 





FLEXIBLE PIPE ASSEMBLIES 


DUNLOP MAKE HOSE BETTER TO LAST LONGER 


DEPT. DUNLOP RUBBER CO.LTD. (HOSE DIVISION), NO. 4 FACTORY, 8T. GEORGES ROAD, COVENTRY 
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Read all about 
Molybdenised Lubricants 
in this FREE BOOK 


The most comprehensive treatise on 
Molybdenum Disulphide Lubrications 
yet published, this book 

can be of great value 


to you. 


mm ROCOL LTD 


GENERAL BUILDINGS, ALDWYCH, LONDON W.C.2. Telephone: HOL 1985 
ROCOL HOUSE, SWILLINGTON Nr. LEEDS. Telephone: Garforth 2261 














RADIAL DRILLING 
MACHINES 
















MODEL CE2: RADIAL DRILLING, BORING, 
TAPPING and STUDDING MACHINE. Four sizes: 
5',6',7', 8; 18 speeds; 15-850 r.p.m.; drills 34” 
from solid in mild steel, 34° in cast iron 

Wide range of other models manufactured. 

Send for leaflet ‘Go to Town’. 





K LTD HALIFAX * YORKS 
FRED" TOWN & SONS PHONE: HALIFAX 60373/4 
Makers of high class Drilling Machines for 55 years 


720 
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- 
The Tube 
Towel”’ has been awarded 
the of the 
Royal Institute of Public 
Health 
Hygienic Merit. 


Spiral ** Air- 


certificate 


and Hygiene for 


% Write NOW for full parti 
culars to fir Towel Division, 


(Dept. AE.) 





THE SPIRAL TUBE 
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& COMPONENTS CO 
Telephone 


Head Office: Abbey Hous 








Cuicker Mand Payer / 


No queueing up to dry, and constant complaints about wet or 
grubby towels, when SPIRAL TUBE “Air Towels” are 


Designed for high-speed hygienic drying of hands, face and arms and 
Deals with up to 40 persons 


installed ! 


hair, the ‘Air Towel” never gets wet. 
per dryer per 5 minutes. Slashes towel costs. Prevents spread of 
infection. Operates from factories’ own steam or H.P. hot water 


supply. A self-contained unit-—easy to install. Robustly constructed 


for long trouble-free service. 2-, 4- and 8-man models available 


he Towel 











AS 
FEATURED 
ON T.V. ee nee 
SPIRAL TUBE 





Patent No. 809266. Regd. Trade 


OSMASTON PARK ROAD, DERBY 


3 lines 


ss 
DERBY 48761 
High Street, Watford 





1: Watford 26781 
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BE SURE 


Automotive Engineering Limited 
The Green, Twickenham, Middlesex 
Telephone: POPesgrove 2206/9 
Telegrams: Motif Twickenham 





ONE OF THE SHEEPBRIODGE ENGINEERING GROUP 


SEEGER CIRCLIPS ARE ON THE ROLLS-ROYCE APPROVEO LIST 
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your limelight 


The motor car industry in 


Honeywell Instrumentation. For these great Companies 


Austin 

Morris 

Pressed Steel 
Fisher & Ludlow 
Ford 


Hardy Spicer 
Humber-Hillman 
Joseph Lucas 
Leyland 
Lockheed 


Rolls-Royce 
Rover 
Standard 
Vauxhall 


} ise ef nf a a 
Hone i 
H vell ( Honeywell Instrumentation is hard at work ensuril 
a R I ( 
"id neg spot-on control of temperature and other variables 
; extending the benefits of automatic processing — its accura 
I I ns and citi speed, economy — to today’s fast moving production lines 
sh ahs Honeywell pioneered the use of automatic controls more t} 
Hen wen 
seventy vears ago. Today they are proud that their 
world-wide experience, their design and precision engineering 
are of service to one of Britain’s most vital industries. 


Honeywell 
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Tecalemit target and arrow und ! I emit nylon pipi 
in for lubrication service. G1 pur pipe f t pil 
lifts, oil dispensers, air com} ryvtl 

But Tecalemit are famous for oll firing 
recalemit, right down to the grease nipples Oi] Rria _ ; 1 out of the automotive field 
o it’s sin ] TT le it efande far by} t ’ 
so 1 Impie recalemi isl Lu ¢ the hr kwork ind kilt Much tidier 


But Tecaiemit stands for filtration OricKWorkKS ! irse: ! heaps of coal at la 











In spite of high compressions, greater | lit Just pipe runs ntrol panels, high efficiency and 
and higher speeds, modern car engine ! rir ! A t. Oil firi becoming major industry 
tolerate almost anything inything except ! self nd Tecalemit one of its most 
foreign bod sin their oil l'} t} I t r me 
in oil filter elen t f astonisl ft 

es But Tecaiemit make a thousand other things 
Most lea British engine manu { sft ( ~ power pum} I lift 
Teealemit oil filters and so recommend 
Tec-ele ents S nlacements S na lvricpe! 
I iemen iS repia me! ind advil - tipl hy ati? systen for machinerv and 
But Tecalemit make precision nylon piping too I f I rcileanet! breathers and 
Nylon piping for automotive uses was or me} , ’ fir Par ‘ ahi 
1 Good Idea. If only \ ild u tw I n ng number of things that 
he ip vibi it n resistant etrnr su I ’ ? ) ind t y t e machine! 
chemical] nert and so on. But how i } nnecte trolled. raised 
produced to precision limits? Tecalemit found lowere f 
the answer—a resounding and exclusive technica Oh yes nd lubricated. For of course Tecalemit 
triumph. Nowadays such great names Austil stands for lubrication 

the Authority on Lubrication 
Tecalemit Limited - Plymouth - Devon 
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Sankey of Wellington developed and patented the first 
pressed and welded detachable steel motor car wheel in 
1912. It was called the Patent Artillery Type Wheel. One 
of their first orders was froma Mr. W. Morris of Oxford, 
for five wheels. This was followed by another order for 25 
Wheels for S cars. By 1959, Sankey’s weekly tonnage output 


of wheels had multiplied by two thousand. Their daily 
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JOSEPH SANKEY & SONS LIMITED, HADLEY CASTLE WORKS, 


For Mr. W. Morris of Oxford: 5 wheels 


output of over 20,000 car, lorry and tractor wheels 1s now 
higher than that of any other manufacturer in Europe or 
the Commonwealth. And in the last 12 years alone, their 


factory area has grown to seven times its former size. 


About Sankey of Wellington two things are sure: they 


are experienced: they are expanding 


Sankey 


OF WELLINGTON 





WELLINGTON, SHROPSHIRE, TELEPHONI WELLINGTON 4321 
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MOSS 


GEAR .... 


6 OR 8 SPEED 
GEARBOX 


INCLUSIVE OF OVERDRIVE 
INCORPORATING FINGERTIP 
CONTROL FOR DOUBLE 
SPEED CHANGING WITHOUT 





DECLUTCHING 


Further information upon request 





THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Telephones : ERDington 1661-6 
Telegrams : Mosgear, Birmingham 
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ALUMINIUM BRONZE CO.LTD. 


Wallows Lane-Walsall - Staffs, 


he Life of a 
Specialloid 


PISTON 


750,000 miles 


was the distance travelled by a bus operated 
by Compania Peruana de Omnibus S.A.— 
without it being found necessary to dismount 


the engine for repair 


The original set of Specialloid pistons 
was used throughout the entire distance 


— mote Than Three Times The 
diolawce To The moon/ 








We are proud to have been associated in this remarkable 


achievement with the SCANIA-VABIS COMPANY — who fit 


SPECIALLOID as original equipment 
PISTONS 


Telephone: WALSALL 2108 (3 lines’ 
Telegrams: "ABCO-WALSALL" 


Lima, 91} April, | 
PERUVIAN OMNIBUS COMPANY 
J. BLUME T 
Principal of the Transport Department 


The lng 
OATHS, CERTiF ipo, UBLIC NOTARY ' 
with his electoral proettt Mr JUAN BLU wos ra COMMISSIO. 
ber six } i RAVER Sy co 


957 


LIMITED 


Public Notar 
DECLA ze, with 
De; A RATION ” 


oO 


J. BLUME + 


CESPEDEs 
DE HACIEND, 


DR DANIEL 
NOTARIO PuBLicg y 
\ 4 ha P a} 
le H. 


pecialloid LIMITED 


AIREDALE WORKS.HUNSLET ROAD 
LEEDS 10 
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BUT FOR PERMANENT MARKING 
OF PARTS YOU NEED 


DeRRROROEREEr. © 
| 


FUNDITOR ) 


as 
hes 





MARKING MACHINES 


Your Trade Mark impresssed for ever on your products is 
good advertising. Marking all parts, too, is essential 

today, for quick, easy reference. You can do all this with a 
FUNDITOR Marking Machine 

For each job completely tooled-up marking machines with 
Lever, Treadle, Pneumatic or Hydraulic operation are 





available 


Send today tor catalogue showing over 100 illustrations 


444444444444444444 


Serialnumbertng 6" dia 
linder ith Heavy 
, 


Duty Numerat 


FUNDITOR LIMITED 


WOODBRIDGE HOUSE, 3 WOODBRIDGE ST., LONDON, E.C.1 
Teleph Me CLErkenwell 6155 


Cables: Funditors, Cent, London 


Automobile Engineer, September 1960 











famous for steel sheets— 


are happy to be suppliers ALSO of 
large quantities of 
COMPONENTS AND ASSEMBLIES, 


made in their Press Works at Swansea 











and Gorseinon for the new 


TRIUMPH HERALD 
CONVERTIBLE 


There are extensive facilities for presswork 


and assemblies at these works 
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Enquiries to 


RIGHARD THOMAS & BALDWINS LIMITED 


CWHMFELIN PRESS WORKS, LLANGYFELACH ROAD, P.O. BOX 21, SWANSEA, GLAM Telephone: Swansea 52921 
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Fittings and Accessories 
for Automobile 
and Marine use 

















Among the one thousand and one small parts made by 
Benton and Stone Ltd., and all designed to make engines and 
industry operate smoothly, there are many Enots fittings and 
accessories ideally suited to automobiles and marine use, such 
as those illustrated here) May we send you our illustrated 
lists? THlustrations left to right Breather, Side-lever Grease 
Gun, Throttle Control Ball Joint, Fuel, Oil or Water quick-action 
Filler Cap, Screw-down packless Fuel Cock, Engine Sump Pump 


ELL ALi lel 











BENTON AND STONE LIMITED 


ASTON BROOK STREET, BIRMINGHAM, 6 
Telephone ASTon Cross 1905 Telex. ENOTS, B'HAM 33143 
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KNOW YOUR DIAMOND 


Drilling and glass cutting 


Two of the cornerstones of our 





civilisation are our ability to 

extract the astonishing riches of the 
Earth and our ability to build CY 
swiftly in brick, stone, concrete 











and other materials. We marvel at Stonehenge, the 

Pyramids, the Parthenon and the Great Wall of China, but the 
thousands who built them would be awed by our skyscrapers and 
factories, dams and tunnels, constructed at far higher speed by 
far fewer people. Equally, they would be amazed at our mastery 
of petroleum, natural gases and minerals of all sorts. Thanks 

to the industrial diamond, we can drill rapidly through the 
hardest rock or such intractable materials as tile, concrete 

and quartz. Our modern architecture relies to a large extent on 
glass; here again, the diamond is invaluable, since it is 

the most efficient glass cutting medium. The diamond, which was 
formed when the world began, is an essential part of today’s 


tools of industry. 














L.M. VAN MOPPES & SONS (o1mono ros) LTD 
BASINGSTOKE HAMPSHIRE ENGLAND 











RAMS DIATIPT BA 
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INFRA-RED 
PAINT REPAIR 
UNIT 








q THE GENERAL ELECTRIC Co. LTO 
ee, MAGNET HOUSE, KINGSWAY, LONDON W.C.2 









From the LARGEST 


HEXAGON, BIHEXAGON, 
SQUARE & BISQUARE FOR 
HAND, POWER & IMPACT 
ENGLISH, AMERICAN, UNIFIED 
& METRIC SIZES. 3”, &”, 8", 4”. 
g.” 3.” & 1” SQUARE & .448’ 
Hexagon drives. Nut sizes .152’ 
to 3.150” across flats. 


See Our Stand No. 166 
Transport Service Equipment Section 
Commercial Motor Show— 1960 





EXCLUSIVE Features- Made from 
Chrome Alloy Steel, Hot forged, 
Dimensional accuracy, Uniformity 


TO THE smallest 
of shape, Maximum strength & life, 


Swe ALLOY 
Full nut clearance, Cleanest poss- 


ible internal formation, Small TOOL UP WITH rap () 


ii 
outside diameters ove 


Vice TO 






Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 
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GASTINGS LIMITED 
makers of 

Malleable Castings 

for famous firms 








Malleable Castings used on LEYLAND ‘‘Atlantean” 


Leyland Motors specify OUR 
free cutting malleable castings 
because they reduce costs. 

We satisfy one of the largest 
makers of public service vehicles 
in the world with sound, accu- 
rate and easily machinable 
castings. 

You, too, can save money by 


specifying our free cutting 





malleable. 





FOUNDED 18 
SELBORNE STREET, WALSALL, STAFFS. |: Walsall 3118-9 
and at LICHFIELD ROAD, BROWNHILI TAFF Tel) Brownhills 2318 
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anevou MASS -producing 


fed - Better see us about the castings. 

ef 4 You'll want a continuous supply of exact, 

; A I i flawless castings and we have the technical 

DNR 14 y | Z ' teamwork to give it to you. See us soon. 

Hi ; | / E i let our design engineers in on the ground 

P 4S ; floor. That way without departing from 
ais > in f a a your essential specification you can be sure 

. a that the fina! casting is completely free 

from hidden structural fault. And when 


production begins, leave it to our metallurgists 
and foundry engineers to ensure that the soundness and accuracy 
of every casting is faithfully maintained. 


CASTINGS FROM A FEW 
mice To TEN TONS... 


in /phosphor-bronze, manganese-bronze, 
aluminium-bron gun-metal, and light oy 
alloys Specialiats in high-tensile alumin 
1um-bronze castings, centrifugal-cast wheel 
blanks, shell moulded castings, and chillcast 
rods and tubes. Continuous cast phosphor 


bronze bars up to 12 toot lengths 


NON-FERROUS CASTINGS i Si ae 
HIGH DUTY IRON CASTINGS « PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7 LONGPORT, Phone: Newcastle, Staffs 51433/4 

















SOLE MANUFACTURERS OF 


X ( CROMLEX ) 


ALLOY IRONS 





TRIPE 


for High Duty Grey ron 


STINGS 


We make CASTINGS 
in Both Large & Small 
quantities for 


ALL TRADES 








A MEMBER 
OF THE 
TRIPLE x 
FOUNDRIE 


GROUP 


TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE 
TIPTON - STAFFS. 
Phone: TIPTON 1293 








106 Automobile Engineer, September 1960 


LOOK 


there’s an appointed 
stockist of 


SIMMONDS 


NYLOC 


shock and vibration proof 
SELF-LOCKING NUTS 


on your doorstep! 








BEDFORD Randalls Ltd 
20-22 St. Mary Street, Bedford 
Telephone: Bedford 67488 


BELFAST Kennedy & Morrison L 
12 Library Street, Belfast 
Telephone: Belfast 30231 (5 lines) 


BIRKENHEAD Tom Wallace (Liverpe 

52 Cleveland Street, Birkenhead 

Telephone: Birkenhead 3434 
BIRMINGHAM G. F. Bridges Ltd 
Humpage Road, Bordesley Green, Birm 
Telephone: Victoria 5511 (10 lines) 

G.F Bridges Ltd 

Harvills Hawthorne, Hill Top, West Bromw: 
Telephone: Wednesbury 0453 

W.H. & G. Walker & Co 

11 Edward Street, Parade, Birmingham, 1 
Telephone: Centra/ 0575 

BRISTOL Woodberry, Chillcott & Co. Ltd 
Atlas Street, Feeder Road, Bristo! 2 
Telephone: Bristol 70407 

CARDIFF John Hall (Tools) Ltd., 

23 Churchill Way, Cardiff, and all branches. 
Telephone: Cardiff 22242 (7 lines) 
CHESSINGTON H.S.S. Ltd., Cox Lane, 
Chessington, Surrey 

Telephone: Lower Hook 1005-9 


SEND YOUR 


LONDON, 
JOHANNESBURG 


A MEMBER 


Branches 


FC 
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ENQUIRIES TO YOUR NEAREST 


SIMMONDS AEROCESSORIES LIMITED 
rFREFOREST 


BIRMINGHAM 
NAARDEN, MII 


Or TH 


LONDON Telco Ltd 
in Street, London, W.1 
MU Seum 5701 (4 lines) 


EDINBURGH OD. F. Wishart & Co. Ltd., 
P.O. Box No. 74 3, Newn 
18, Picardy Piace, Edint urgh 1 Teleph € 
Telephone: Waverley 1444 (5 lines) aMsTON Randalls (Luton) Lid 
GLASGOW Land, Speight & Co. Ltd., Selhourne Road. tutor 

Fitzroy Place Telephone: Luton 52351 


Sauchiehall Street, Glasgow, C.3 
MANCHESTER J.A. Challiner & Co. Ltd., 


Telept e: Centra/ 1082-3 an 2 
HALIFAX Smith, Nicholson & West Ltd., 63 Cowning Strest, Manchester, 1 
ARDwick 3221-2-3 


P.O. Box No. 1{ 
La aif MIDDLESBROUGH McNays Lid 

§ G.P.O. Box 14 

Middiesbrougt 
Telephone: Middlesbro 


¢ 3? lines) POOLE J.R. Smith 4 Sons (Struc 
LIVERPOOL To Wallace (Liverpool) Ltd Hamworthy, Poole, Dorset 

Hope Street, Liverpool, 1 Telephone: Poole 1300 (7 lines) 

Telephone: Liverp 

LONDON SHEFFIELD The Needham Engineering Co. Ltd 
se — P.O. Box No. 23 

~ a sware ‘ ‘ Townhead Street, Sheffield 1 

99 New Telephone: Sheffield 27161 (10 lines) 


6421 P.B.X 

SLOUGH F. Miller & Co. (London) Ltd 
Cambridge Avenue 
Slough, Bucks 
Telephone: Slough 25511 (10 lines 
TEDDINGTON H.S.S Ltd 
25, Church Road, Teddington, Middlesex. 
Telephone: Teddington Lock 4441 4 


Telephone 


gh 45111 (7 lines 


tney Lane 
ic E.C.4 
Telephone: MiNcing Lane 8805 and 9082 
F. Miller & Co. (London) Ltd 
Rectory Road, Acton, Londor 
Telept e: Acorn 5201 P.B.X 


W.3. 





STOCKIST PLEASE 
HAD YOUR NYLOC BROCHURE YET? 


Contact your Stockist and have all the up 
to-date NYLOC information. Ask also for 
the latest issue of the Simmonds Engineering 
Data Sheets 


PONTYPRIDD GLAMORGAN 


MANCHESTER KHOLM NHAGEN, BALLARA YDNEY 
i i 





AN, NEW YORK, f . EN BER MANNI 
H CLE 


I LS, ? 
FIRT 





VELAND GROUP 











Best yet—TRUMPF Portable Electric 
HAND SHEARS +> NIBBLING MACHINES 


ELECTRIC HAND SHEARS cut straight and irregular shapes in 
any size sheet of metal in sizes from 16 to 7 S.W.G. mild 
steel, other metals in proportion. They cut internally after 
pre-punching and are very fast in operation with accurate 
performance. Supplied for standard electric supply although 
others are available. 



























ELECTRIC HAND NIBBLERS perform as the shears, 
except that they are slightly slower but give a 
cleaner, undistorted cut. They are also suitable for 
internal cutting, the pre- 
punched hole having to 
clear the nibbling die only 
Pneumatic Portable Mach- 
ines and Heavy’ Floor 
mounting Nibbling, Shear- 
ing and Curve Cutting 
Machines are also avail- 
able. All machines can 
be demonstrated at our 
showrooms . when it is 
proved they are the best 
yet! Full details from U.K 
agents 





Edwards House 359-361, Euston Road, London, N.W.! 


Phones EUSton 468/ (7 lines), 3771 (4 lines). Grams Bescotoo/s. Norwest London 


Lansdowne House, 41, Water Street, Birmingham, 3 
Phones CENtral/ 7606-8 . Grams: Bescotools Birmingham 3 





B. PRIEST & SONS BEY on Hitt: stare. 


PHONES: CRADLEY HEATH 66501 (Bumes) 
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Heat 
Treatment 


Reproduction of the subtleties of steel conditioning as deter- 
mined in the Laboratory relies as much upon the man as 
upon modern instrumentation. Experience most often 
handed down from fathertoson alonecan ensure the correct 
interpretation of the effects of time and temperature estab- 
lished as the result of research. Firth Brown are proud of 
the wealth of stored experience in the heat-treatment of 
steel. some of it matured by three generations of service at 


Atlas Works 





ALLOY STEELMAKERS FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
THOS FIRTH & JOHN BROWN LIMITEC SHEFFIELO ENGLAND 
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““CROMARD” liners are optional fitment in ‘ALBION 
MOTORS’ ““CLAYMORE” and “‘NIMBUS”’ models. 


CROMARD hard chromed cylinder 
liners climinate the weak link -cylinder 
wear so often the cause of prematur 
overhauls 

In the British Isles, with good road surfaces 


long journey vehicles often give a satisfac 
tory cylinder life without chrome bores, but 
the horter journey vehicle frequently 


stopping and starting and running over 
cooled, is a very different story, and it 1 
particularly for such applications that 
CROMARD” liners are recommended 
ind as an example are offered as optional 
fiiment by ALBION MOTORS Limited 

If you are troubled by an uneven balanc 
of engine wear, “CROMARD” liners will 


be an economical advantage to you 





MOTORS LTD 





LAYSTALL CROMARD LIMITED 


DIXON STREET, WOLVERHAMPTON, ENGLAND Telephone: Whampton 26941 





ENGINEERING AND 
TECHNICAL FACILITIES 
TO ENSURE QUALITY 

AND CONTROL AND TO 
PROVIDE SERVICE ON 


CASTING DESIGN AND C & ian SM iTH 
METALLURGICAL CONTROL a eee 
HIGH DUTY GREY IRON Li M I T & D 


HIGH STRENGTH & GOOD STRUCTURE 


WEAR RESISTANCE IRONFOUNDERS 
WITH FREE MACHINEABILITY WOLVERHAMPTON 





SAND CONTROL 
DIMENSIONAL ACCURACY 
SMOOTH FINISH 


QUANTITY PRODUCTION 
CAPACITY 


SERVICE 














cree 









Too Many Vibrations 


Unevenness in shaft surface, building vibrations, 
echoes from near-by machines, small eccentricities in 
the roller... And, somewhere in between, the 
unbalance oscillations you want to detect. 


How to sort the vital vibrations from the strays is one 
of the problems of dynamic balancing solved by the 
AVERY Wattmeter system... and without resorting to 
filter circuits needing elaborated tuning. The machine 
shown here swiftly indicates the amount of unbalance 
and the compensation necessary in any two planes 
along the rotor length. Suitable calibration converts 
the readings into units of correction (depth of drill 
holes, number of compensating weights etc.). 


By designing the rotor for balancing, 
advantage can also be taken of this 
machine's ability to calculate correction 
required at pre-selected points. 


Send for illustrated booklet. 
Write to the address below, 
quoting reference AE2. 











AVERY 


for ELECTRODYNAMIC BALANCING 


W. & T. Avery. Limited Birmingham 
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FULLER HORSEY 


SONS & CASSELL 
Leen @ Ro) 40)-We 44, 10) em Re) bole), me OM ME TTT U0) 4-6-1.) 





Rathbone 


add LIGHTNESS to BRIGHTNESS 





we ~ 


, ~ 
with 







a — 
BRIGHT 


ANODISED 


ALUMINIUM 


may ot 
ey et 
aan coal 


a 


Brightened aluminium is rapidly gaining more and more 
friends in the motoring world. — Its astonishing brilliance 
and extreme lightness are praiseworthy enough, but when 


4 LONGER LIFE 


added to the fact that it can last the lifetime of a car it @ 





means no one can afford to ignore its capabilities. Why 
not write to us for details ? EXTREME LIGHTNESS 
2 J 
THE LONDON ALUMINIUM CO-LITD. BRILLIANT FINISH o 
= “ - 
WESTWOOD ROAD, WITTON, BIRMINGHAM.  Tel.: EASt 1561 = ew 
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Serving Jaguar 


THROUGH THE YEARS 








technique. And it is equipped, lik | its predecessors, 


with a Hardy Spicer propeller shaft and universal 
ints. For Jaguar have me to know that research 
nd development at Hardy Spicer have more than 
t tl strain l 

{Ui} ’ ‘ the 


ban | ; ? 4 » ¥ SPiCcCER Birtieitad Group 
PROPELLER SHAFTS 





HARDY SPICER LIMITED 


INGTON BIRMINGHAM 24 Telepr ne Erdington 2191 (18 lines) 
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VOLVO 


SuCedcn 
USE 


‘LANCEY 
CHILLED FACED CAST-IRON TAPPETS 


SUPPLIED AS CASTINGS os FULLY MACHINED 














G:-CLANCEY L™- BELLE VALE - HALESOWEN 


THE LARGEST UANUFACTURERS OF VALVE GUIDE'S AND TAPPETS IN EUROPE 


TELEPHONE: CRADLEY HEATH - 69411-2-3 


REMOTE 


CONTROL 
UNITS 


CABLES [TD PACKINGTON HALL WORKS © LICHFIELD ' STAFFS 
o Phone: WHITTINGTON 284 & 285 Grams: “REMOTE”, LICHFIELD 








of every type, either standard or to 
manufacturers specific designs 
For around a quarter of a century 
Gill's Cables have been wel! known 


for the consistent quality of their 
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small drills 
or 


LARGE 
DRILLS . 





The twist: dell prore rollonce 


London Office and Stock 
6,9 Red Lion Market, Whitecross Street, Lond E.C.1. Tel: MONarch 8771-2 


Birmingham Office and Stock 


81 Headingley Road, Handsworth, Birminghan Tel: NORthern 8211 
Manchester Office and Stock 
177 Dickenson Road, Manchester, 13 Tel: RUSholme 7313-4 


Scottish Agent and Stockist 
John Warden, 50 Wellington Street, Glasgow, C.2 
Tel: City 6994 (2 lines) Grams: Precise, Glasgow 











THE INTERNATIONAL TWIST DRILL CO. LTD. INTAL WORKS, WATERY STREET, SHEFFIELD 3 


Telephone : 23072 (3 lines) 
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CAPSTAN AND AUTOMATIC WORK 


(EN 


SHEET METAL PRESSINGS 


wey 


ae 
ANY METAL ANY FINISH 





TTT. 





to be sure 





GRIFFITHS, GILBART. LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD. BIRMINGHAM. 
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Get this B’under 
your bonnet... 


This B* is the Lanarkshire High Tensile bolt which is 
equally at home in engine, chassis or body. It is the bolt 
for heavy duty applications. although even on unstressed 
components it often pays to use a bolt with ample reserve 
strength. If you like to anticipate the unforeseen — specify 
Lanarkshire High Tensile- the bolt supplied in carbon and 


alloy steels of R.T. and V grades (45-75 tons). 
{sk for up-to-date delivery terms. Lanarkshire 
High Tensile bolts are available in B.S. 1083 (Whitworth and 


B.S.F.) and B.S. 1768 (Fine and Coarse) threads. 


Hundveds of buyers use our ‘Monthly Stock 
List’ for chasing bolt supplies. It’s sent free, every month, 
to interested parties. 


LANARKSHIRE 


‘ 6:3 s-308..8 





nn ae 


Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241 /4. 
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MILLION 
Operations... 
no spares, 

no maintenance [ff * 


Two views of the "BROOMWADE" Hydro- Pneumatic 
, se equipment installed by Messrs. S. Smith & Sons (England) 
Here is undeniable proof that ‘* BROOM- Ltd., by whose permission these pictures are published 


WADE" pneumatic equipment is unsur- an 
passed for Efficiency and Reliabilit; 
In 1955, Messrs. S. Smith & Sons (England) 
Ltd. installed two ‘‘ BROOMWADE" Type 
HPS6 Squeeze Riveters with HPS5 Intensi- 
fiers. They are employed for side piercing 
four holes in speedometer brackets. 
Each machine has performed 5} MILLION 
OPERATIONS W/THOUT any SPARES 
or MAINTENANCE. A third machine is 
now being installed. 
You will be well advised if you discuss 
your compressed air problems with a 
‘* BROOMWADE" works-trained technical 
representative. Meanwhile, may we send 
you a copy of our leaflet giving full details 
of “BROOMWADE" Squeeze Riveting 
Equipment? 

PUBLIC WORKS & MUNICIPAL 

SERVICES EXHIBITION 


14-19 NOV. 1960 
STAND 28, GRAND HALL 





) ' 


» 


, 4 































Air Compressors and Pneumatic Tools 
Your Best Investment 










Telex: 83-127 


BROOM & WADE LTD., P.O. Box No. 7, High Wycombe, Bucks. Telephone: High Wycombe 1630 (10 lines). 
793 SAS 
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MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with AEI magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
AEI equipment is very simple in operation. Use 
is made of a special magnetic fiuid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of AEi crack 
detectors. Special equipment can, however, be made 


to order. 





The Metroflux Type ‘‘S A’ universal magnetic crack detector 

is an extremely flexible umt. It is of great value for testing Please write for full technical details, 
z , e ward s , 

components of large size or awkward shape, and for routine and descriptive leaflets. 


testing of mass-produced components. 


Associated Electrical Industries Limited 


INSTRUMENTATION DIVISION-Scientific Apparatus & X-Ray Department 
Trafford Park, Manchester 17 





N/C201 


5 -F] The First Tool in the 
peeto g ect World to Combine Secure 
ee ee oles @i fe . ; 
Locking with Parallel 
Jaw opening. 


lamp BRITISH PATENTS 576142, 731731 also Foreign Potents 


TIME FOR SETTING & CLAMPING 
10 SECONDS' DO YOU KNOW OF 
ANYTHING FASTER? 


Speed Fouls Ll 


VEREKER HOUSE, GRESSE ST., LONDON, W.I. Museum 1039/1099 





NRP9085 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 





special freecutting 
casehardening 
quality bars 





THE PARK GATE notonid . STEEL yp fone init ge tl tn 


A) Company TEL: ROT 2141 (1S lines) GRAMS: YORKSHIRE, PARKGATE, YORK TELEX 541 








ask 
Fletcher 
Miller 
about 
your 
cutting 
fluids 


When your production oils come from Fletcher Miller, it 





signifies your requirements are in capable hands. For 
almost 50 years, the name ‘Fletcher Miller’ has been 
synonymous with the most advanced techniques in cutting 
fluid production. Whatever the operation or material, 
choose from this comprehensive range to secure the 
maximum results when machining. Ask for Publication 


SP.173 ‘Cutting Fluids’. 


=LETCHER | ILLER 


FLETCHER MILLER LTD., 
ALMA MILLS, HYDE, CHESHIRE 
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SX 


Richard Berry 





With over 100 years experience behind them 
Richard Berry answers the call for high speed 
and comfort, with their new road spring factory 
These easy riding springs, made by skilled craftsmen 
are made to endure the worst road conditions 
in Britain and all parts of the world. 
f **L eaf Spring Design” by Alan Hodgson 


—— 


2D 
Richard Berry & Son. 


Birmingham Rd., West Bromwich, Staffs. 
Telephone: West Bromwich 1766/7/8 


Write for a copy « 








the embodiment 
of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Ihread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques 

Ihe Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways ind 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation 1: 
simplicity itself, just drill, tap and install 

Ihe Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear 
ind stresses—it literally armours the thread 

Ihe assembly obtained is anti-vibration because the 
Heli-Coil Insert allows pre-stressing. Weight and space 
are saved and the serviceability and appearance 

of the product enhanced 

lhe importance of Heli-Coil Inserts to the modern 
designer is an irrefutable fact. Why not have all the 
information in front of you—data 1s freely available 

Ask for Sales Leaflet APL 48/E 2 


Your newest design . . . 1s 1t quite up to date ? 


*HELI-COIL is o registered trade mork 


Write for more data on HELI-COIL inserts to ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 
Telephone: Beverley 82212 (6 lines) 
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CORRUB 


CORK RUBBER 










A New Resilient enetes Material 
for Exacting Applications 
Coopers Corrub is a high-grade Cork and Synthetic 


Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 


Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the ‘“‘side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762 


COOPERS MECHANICAL JOINTS LIMITED 


LIVERPOOL ROAD, SLOUGH BUCKS Telephone 24511/5 


COOPERS TECHNICAL ENGINEERS ARE AVAILABLE CONSULTATION AT ALL TIMES 


rae 


CASTINGS 








SHAPED FOR 
PARTICULAR NEEDS 


The variety of shapes within 
an orchestra is not unfamiliar 
but the shapes demanded 

by modern industry are often 
extraordinary. For all shapes 
and specifications, Aston 
nevertheless guarantee the 
highest accuracy and quality 
in all their presswork 

in brass, bronze, copper, 
aluminium, or tin plate 


ASTON racssines ae 


Tipton 
ASTON CHAIN & HOOK CO. LTD., BROMFORD LANE, BIRMINGHAM 24 HALE & HALE : eeeveas DUDLEY PORT Stoffs 
Tel ERDINGTON 7431/5 Telex No 33265 oO TIPTON PHONES IPTON 1671/5 





of Service to ndustey 
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STRAIGHTENING MACHINE 


MALCUS Straightening Machine for bars of 
4”-§" diameter and tubes up to 1}” diameter 
and of lengths up to 13 feet. This is a new 
type of straightening machine operating 
according to a patented method 





SOLE AGENTS: 


Send for full details 
of these and other 


models inthe Malcus range. 





SUNBEAM ROAD, LONDON, N.W.10. 


Telephone Elgar 4000 


Were) 
STANNINGLEY, Near LEEDS 


Telephone Pudsey 2241 


The Selson Machine 


MIALCUS 


FULLY AUTOMATIC 

SURFACE GRINDERS 

These MPR machines are manufactured 
in 3 sizes for 1,000, 1,500 and 2,000 mm 
table length, and our standard 

surface grinders, type MP, for 625, 

750 and 1,000 mm table length. 





CENTRELESS GRINDERS 


With MALCUS precision 

Centreless Grinders with cold running 
block bearing Ward-Leonard coupling 
and micrometer adjustment, 
tolerances according to ISA 6 are 
easily obtained in continuous 

running. The machines are manu- 
factured in 2 sizes and different 

kinds of feeding attachments. 


Always Selsons for Machine Tools 


TRL 





And at Kingsbury (Nr. Tamworth). Manchester. Glasgow. Swansea. Newcastic-on-Tyne 
Sheffield. Southampton. Belfast 
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Machine CAPACITVavailable 


FOR THE MANUFACTURE OF ANY 


PLASTIC oduct 


FOR ANY 









CAPACITY:— 

J. Plastics 

(a) Injection Moulding to 10 Ib by weight 
and all materials. 

(b) Compression and Trans‘er. All phenolic 
urea and dough moulding compounds 





(c) Blow Moulding off thermo plastic 


materials. 

(d) Vacuum forming. 

(e) Extrusion (ali kinds of sections and 
rounds) 

(1) Lay flat blown film. 


Ferrous and non-ferrous machined and 
pressed parts. 

Spraying, Embossing and Printing on 
plastic, 

Complete assemblies. 

° Too Is designed and made. 


va yp 


behave skilled 
Craftsmen — & 






The CO-ORDINATORS SERVICE 


(ENGINEERING) LTD. 
SHADY LANE - BIRMINGHAM 22A, Phone GREat Barr 4237 


IF IT’S PLASTIC WE CAN MAKE IT 
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wet | INDUSTRY 
sn 
CERAMICS 













i ig ge A, atti Dit Litter ie 


aywedo +. 
your pressing 


For hot pressings and stampings—accurate 











well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to 0005”. No quantity 


is too large, no job too 






complicated, no standard 


too exacting. 


a 
- 


In non-ferrous allovs 
including aluminium, brass 


chromium-copper, cadmium-copper 


SUTCLIFFE 
SPEAKMAN 


manganese bronze and nickel silver 
Also castings in gun-metal, 
phosphor bronze and heat-res:sting 
nickel chrome alloys 


SUTCLIFFE, SPEAKMAN &CO.LTD°* LEIGH’ LANCS. Tel: Leigh94 
London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1. TEL: ABBEY 3085 


New 
Belt Driven 
Exhauster 





. 
. 
. 
E.240 ° 
Mark I! : % Very High Efficiency 
- ¥% Self-Contained 
ss %& 240 cu. ft. per hour. Low Price 
. Stand No. 375, International Commercial Motor 
‘ Transport Exhibition 23 Sept.—1 Oct. 
. Stand No. 370, Motor Show 19—29 Oct. 
= 


Feeny & Johnson Ltd. 





134-136 EALING ROAD WEMBLEY. WEMbley 4801 & 4802 
DHB 8564 
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would you mix Me with your engine oil” 


A i OIE LOLI AE LE LOL AR YER: i POE CBM AATF am 


Codie = 10h ar-UL Mm all Malolagioll-m-)cehamecolelleMal-O4-Meol-1-la ll lal calm -lale|lal-meo)l mL aan 
ay-(o Malo) am ol-1-1a Mh c-1.¢-1a mmole) ant Mni-t-) a-ha lolol Slaal¥il-t¢-1o il oh Mm dal-MEClI-loll-1a 
vot-Tahdghaeler- mm -> aa- Condo] mm inac-lo Ml ialn dalle) olaler-tdlale Me)iM=-}\2-)¢-1aa mmm Malm ol i[—) 
fo} Mmoroyah ¢-Uaallal- tah ae-ialoh, 2am Molal-Maee il <-1 amb 0] | Me -Tealoh’4-le MR igelaale- Wi Cll-lell-1 
SC] ema ao lal—mrod|-1-lallale har-08(-1at- asia Me) aol @)@Mealellla anh am d-1lelal-Mmeoh 4-18 
two pounds — 1,060 grams. a 


~ } 


/ 


Compared with conventional filters 
Glacier extractors have a number of 
advantages: 
* They remove — consistently — 
particles down to under a micron. 
They have large dirt capacity, do 
not choke, and oil does not pass 
through contaminated’ sludge 
during filtration. 
They hold the percentage of 
contaminant of oil down to a very 
low and consistent level. 
They enable the period between 
oil changes to be considerably 
lengthened. 
There is no elementto be replaced 
at each cleaning. ; — . j 
. ’ : we 


Fitted by the following leading engine 
manufacturers :- 


, : ‘ ~ 
LEYLAND MOTORS . DAIMLER W. +t. DORMAN P 
RUSTON & HORNSBY HARLAND & WOLFF 
MIRRLEES BICKERTON & DAY . MAYBACH D 
ALBION MOTORS . CROSSLEY BROS . M.A.N A 
DAVEY PAXMAN . BRISTOL SIDDELEY . FIAT a 
BIRMINGHAM & MIDLAND MOTOR OMNIBUSCO 


DAIMLER-BENZ . E.N.A.S.A. (PEGASO) SPAIN 
ISOTTA-FRASCHINI : BRITISH RAILWAYS : 
SCANIA-VABIS . CHILEAN STATE TRANSPORT FREE! Send for Designers’ Handbook No. 3 
GERMAN RAILWAYS « ITALIAN RAILWAYS on Filters. 


THE GLACIER METAL CO. LTD. - ALPERTON - WEMBLEY : MIDDLESEX 


All correspondence on Filters to be addressed to:- The Glacier Metal Co. Ltd., Kilmarnock, Ayrshire, Scotland 
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cushioning 
damping 


Tesamoll is the answer to your problems. In strip or sheet form, 
it is a self-adhesive urethane foam material with unique features 
for sealing and anti-vibration. Its interconnected cellular struc- 
ture compresses easily with a constant and gentle ‘push back’ 
and practically no set. It is rapidly replacing foam rubber and 
felt, and in many cases gives superior results. 


Dust and damp protection. In the field of radio, electronics 
and television, Tesamoll is widely used to seal cabinets and cases, 
and to seat cathode tubes. Being electrostatically negative it 
tends to repel dust and other gas and airborne particles. Milling 
machine engineers use Tesamoll gaskets to seal powder 
chambers. 


Vibration and shock reduction. Tesamoll is ideal for mounting 
delicate instruments to eliminate the effect of shock, chatter and 
vibration, or to compensate for uneven surfaces. 


Reduces costs, speeds production. The powerful pressure- 
sensitive adhesive of Tesamoll sticks instantly and firmly to any 
clean, dry surfaces. Worth an extra pair of hands in many cases, 
it saves time, is clean to use and eliminates waste. 


Made for the job. Tesamoll is specially manufactured for indus- 
trial use. The urethane foam is permanently and chemically 
bonded to the tough P.V.C. support which carries the pressure- 
sensitive adhesive, which is protected by an easily removable 
corrugated P.V.C. covering. 


Send for free booklet and samples. Tell us about your 
problems and we will send you samples of Tesamoll to test, 
together with a technical booklet giving physical, electrical and 
chemical characteristics as well as the range of thicknesses, 
widths and prices. Write today for your copy. 


SEALDRAUGHT LIMITED, Tesamoll Division, 
Chandos House, Buckingham Gate, London, S.W.| 
Telephone: ABBey 3571 












the 
experienced 
multi- drilling 
specialists 


Slack & Parr manufacture the widest 
range of multi-heads for drilling 
tapping, reaming, spot-facing, mill 
ng spin veting ranging from 
332” diameter holes at 17/64 

centres to multi-heads 5 ft. square 

Whether you require adjustable 
centre heads for small batch pro- 
duction or fixed centre heads for 
larger quantities, the S.P.K. range 
will meet your requirements. For 
any small component, a complete 
set-up can be supplied using the 
SPK hydro-pneumatic machine 
For the larger components, mult 

heads car be suppled with jigs 
ready for production on the cus- 
tomer's dr ng machine Years of 
practical experience have led to a 
arge degree f standardisation 
never before attained on mult:- 


drilling’ equipment 


UJ oduction problems 
ew ae may not be problems to us 


SLACK & PARR LIMITED 


KEGWORTH ~ Nr. DERBY 
Telephone: Kegworth 306 








SHIMWELL’S ‘LONDON’ KNYGHTS... 


” Kayght to remember 


It was a darke and stormie Knyght 

(And rane cayme downe in torents) 

All ‘London’-clad hys ladie fayre 

Dvd rescue, from that Foule Knyght’s lare 
(Who's cote Was rusted past repayre) 


Fyne prase, then, ‘London’ warents | 





— ) 
wre \L \ 
be kno : act 
now ” yet 
\ dulic reco" wares sy 
an \Lwho > ee 
de tO ¢ s\ y 
deme eth veliaie Fog 
may* 3 matel \\ , 
pektion at® , that \ i” 
“ 
mom ‘Lon ~~, 
oral ‘ ) > 
>, aq mays ets 
hyn { avped sh he 
’ : jount 
\ 
o" \ Jecound \rymes 
et vt 
. \et ee \ say- 
ery c .A am J 
rer il reper d ; Y 
we l 
3 \ 
fgardes = © a sixteen page bro- 
, _—_— chure giving full details 
@) of the excellent proper- 
WF ties and some of the 
— endless applications of 


‘London’ Brand sheets 
will be sent gratis on 


OTD" 
SHIMWELL & C2? LIP &:= 
WELLINGTON ROAD, LEYTON, ONDO 
LONDON, E.10. LEYTONSTONE 2281-8 “W“ananp “W" 
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The ENV organisation is one of the largest 
specialized plants serving the automotive 
industry. The gear cutting and heat treatment 
plants are among the most modern in Europe. 
ENV specialize in the production of gears and 
associated components in quantity and of 
uniform high quality. Closest co-operation ts 
offered, from the project stage, with designers 


of vehicles of every class. 


Commercial Motor Show 


STAND 355 


ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. Telephone : LADbroke 3622 
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Specialists in the design and construction of 


Special Presses for 
high-output 
Production 


Hydraulic Presses for a wide variety (of applications 


Hi-Ton specialise in the design and manufacture of in- 
dividual hydraulic presses for operation in mass pro- 
duction lines. The example illustrated has recently been 
supplied to an automobile manufacturing company and 
inserts three core plugs into the cylinder block, the plugs 
being fed to the rams by independent hoppers. The 
cylinder blocks are transferred automatically in and out of 


their operating position. The time cycle of this machine 
is 45 seconds. 

A range of standard Hi-Ton Hydraulic presses is available 
with maximum pressures from 1 to 350 tons and whatever 
your presswork requirements in this range it will be 
worth investigating the application of a special or a 
standard Hi-Ton machine. 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


MF360 
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Dawson Automatic 
cylinder block Washer for , “4 


d 


thenew ALISTIN) *& 
se'7en 


The fully automatic Dawson machine illustrated 
is used to remove all cast iron swarf and cutting 
oils from the Austin Seven cylinder blocks 
before engine assembly. It is continuous in 
operation and handles up to 80 blocks per hour 
The blocks are carried through the machine 
intermittently, pausing at each cleaning station 
in accordance with a controlled time cycle. An 
important feature of the machine are the swing 
type hydraulically operated jetting boxes (patent 
applied for) incorporated in the washing sections. 
Each of these has a main nozzle which is spring 





pressed on the main oil bore gallery at each end 
of the cylinder block, making a liquid tight 
connection, Thus the gallery is positively flushed 
from both ends, the liquid passing through all 
subsidiary ducts before escaping from the block 
In addition, these jet boxes have secondary 
nozzles accurately registered with all the bores 
and recesses at the ends of the cylinder 
blocks. 

This high precision cleaning plant is only one of 
the many Dawson machines installed in the 
Austin Seven production line 


Sole Distributors 


DRUMMOND=ASQUITH LTD. 
King Edward House. New St..Birmingham 


Tel. Midland 343 


DEGREASING AND 
CLEANING PLANT 





Manufacturers: DAWSON BROS. LTD., GOMERSAL,§Near LEEDS. Tel. Cleckheaton 3422 (5 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Telephone: Crescent 7777 (4 lines) 
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THE BRITISH 
WIRE THREAD INSERT 


A precision product which is the answer 
to your thread problems. The Cross wire 
a owe, co. thread insert is made in high carbon steel, 
( ) +» BATH, SOM. hardened and tempered. These inserts 
Phone: COMBE DOWN 2355/8 are simple, accurate and effective. For 
Grams: ‘CIRCLE’ BATH ferrous applications they are available in 
stainless steel (not recommended for use 
with light metals) and in bronze for non- 
magnetic service. Send for full partic- 
ulars. 
B.S.F., metric, B.S.P., B.A., Whitworth 
Unified etc., etc. 


EAGLE “CHEMI *SEALED” TURQUOISE DRAWING HB 


For perfect ‘originals’ and first- | 

class prints always, work with Mechanics’ ,5e ts 
TURQUOISE pencils. The 

unrivalied TURQUOISE lead 

structure gives you cleaner, 

sharper lines every time. No 

omissions, ghost lines or fade- 

outs 


SMOOTHNESS 
for swift effortless drawings and no 


flaws | ~ ow ’ . ~. 

BLACKNESS S ~ a “OA A 

the 100°, Electronic graphite ~~ s : 

means crisp lines of maximum | Sa _ ree IN WALLETS 


density 


STRENGTH By Your running repairs and adjust 


needle points hold under greatest ments will be as near to a pleasure 
as such things can be if you have a 


yressure, Save time wasting shar- | 

I . & = | —— = Pt « Leytool Ri atchet Spanners in your 

Five handy sizes in stout canvas wallet 

| KK = . are the fir st ratche 

DURABILITY : . They are the finest r het spanners made; 
5 F ~™ they get into awkward places where other 

the longest line remains constant in : SatH spanners just won't go. They are of great 

7 mechanical strength, being made of carbon 

chrome steel and hardened all over 








pening 


width 
GRADING 


17 precise grades from 9H to 6B > Leytool RATCHET SPANNERS 


Try Turquoise drawing leads | z from Leytool offer 9 standard size 
available from 2B to 6H is 3 spanners to fit 400 mut sizes 
j Whatever the purpose, wherever 
each the nut, Leytool will reach it 
Leytool Ratchet Spanners are the strongest 
indeed, the finest made today 
FRE Write for illustrated cata- 
logue of complete range of 
“Leytools”. 
LEYTONSTONE jiG & TOOL CO. LTD. 
Leytool Works, High Road, Leyton, LONDON, E.10 
Telephone: LE Ytonstone 5022-3-4 


9d each 


8/3d per dozen | i \ = 
, , ‘ orn — 


EAGLE PENCIL COMPANY ASHLEY ROAD: TOTTFNHAM N.17 
yi 
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LAYCOCK ENGINEERING LTD.—STAND 367 HARDY SPICER LTD.—STAND 366 

Manufacturers of flexible couplings and D f Prog ve development has more than met the technical 
centre bearings. universal steering rarage equipmer lemar {t Motor Industry. Whatever the future require- 
and the famous Laycock de Normanvi verdrive N mer i engines and designers may be, the intensive 
products include the Lav :-Ha rmanr nd rch ied it by Hardy Spicer ensures that their 
Laycock T.R. couplings pelle ha! nd universal joints will be capable of meeting 


SALISBURY seaman LTD.— STAND 366 


jucts are Powr Lok differentials which 
traction automatically under all road 
Deficiencies in the orthodox differen 
spins the re isr traction available 

me. Salisbury axle unitsare also being 


iependent : suspension systems 


FORGINGS AND PRESSWORK LTD.—STAND 365 
ions in steel manufactured by this Company 
production of generally symmetrical 
ces. Many machining operations are 
hock absorber cylinders and power 
s and Pressings used throughout the 


nl 
pi 


THE PHOSPHOR BRONZE CO. LTD.—STAND 364 


Manufacturers of bearing material lutch plates, light alloy 


and bro ised stings. Chill stick and continuous cast 


THE AUTOMOTIVE DIVISION _ 
OF THE 


BIRFIELD GROUP 


a, 


STAND COMMERCIAL | 


FIRST FLOOR 
AVENUE L MOTOR SHOW 
364-8 
LAYCOCK ENGINEERING CO 
Garage Equipment Division 
STAND 169 AVENUE SX 


FIRST FLOOR 





‘*From Engine to Rear Axle”’’... that is the 
Scum wanna BEARINGS LTD. 
: : : § f-] ri 1 bearings for various linkage and electrical 
It is a fascinating story. Designers, ) ns have been augmented by Polyslip bearings 
ate ; — xe oe ; : f sintered bronze impregnated with P.T.F.E. and 
drivers, manufacturers, maintenan iditive. No lubrication is required, even in dusty or wet 
! i P.T.F.E. filter elements have also been 


impressive theme of the Birfield exhibits. 


engineers ... all will be interested to see 
how members of the Birfield Group make vital 
contributions to the improved transportation 


re é enjoy ay. From conne g rods anc 
we all enjoy today. From connecting rods and tttenes enn Memtiene Witten bin tian 


ses, differential carrier steering boxes, 


‘ 


plain bearings to hypoid drive axles and 
ackets, spring pads and other applications 


flexible half shafts there is something 
that will interest you, too. 
These are the stands to visit 
; INTERMIT LTD. 


tit! Filters for fuel pumps, carburettors, engine sumps and oil 


aanee , 
Members of the weed? Birtieia Group pumps; special air and oil filters for diesel engines; edged 
itt ventilator gauzes 


KENT ALLOYS LTD. RAILKO LTD. 


Sand, shell-moulded and gravity die castings in alun im 

allov and magnesium alloys. Sand and shell-n ed casting Self-lu ated suspension, steering and track rod end bear- 
in grey iron and copper-based alloys. Ger be incorporated in vehicles on various manu- 
assemblies for the Motor Industry 
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Precision engineering at its best—skill in 
its most highly developed forms— backed 
by many years of experience and supported 
by extensive research facilities. When your 
specification calls for extreme accuracy, 


LEEDS PISTON RING & 


Goodman St., Hunslet, Leeds 10 


e° 





for quality in bearings 


look ahead with LEAD | 


.. and there is nothing to equal 
the LEAD acid battery for reliability and economy 


The technical officers of the Association are always 
LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 
Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 


glad to give individual assistance. 


LDA3-60 








ENGINEERING 
Telephone Leeds 31113 (2 lines) 


write to us and see how we can help you. 

Our specialities include: cast iron 
blades for rotary compressors and pumps, 
valve seat inserts, “Tower” brand tappets 
and miniature rings. 


COMPANY LIMITED 


Telegrams ‘‘Towerings Leeds 10” 








ANTI- 
CLOCKWISE 
tone Galel.| 

(ON REQUEST) * 


CLOCKWISE 
Liekr walel, | CLOCKWISE 


tear Sale]. | 


(STANDARD) 


Banish rotary 
shaft leakage on 


@ coolant pumps 
e hydraulic transmission systems 
by fitting 


— EEZEETRflexibox)mecanicat seats 


Write now for full information to 
FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 
Telephone: Trafford Park 1477 - Telegrams: Flexibox Manchester Telex 
Agents and representatives in all parts of the world. 
Associated companies in U.S.A., France and Germany 
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You learn a lot in 28 years... 








ST Tt ae ea a 








Reproduced by courtesy of the Rover Car Company 
There were no short cuts between the motor car 
of twenty-eight years ago and the motor car of today. 
Practical advances were won hard—by sheer 
experience. Always, ifs experience that counts, 
In the plastics world the same holds true. 


Today’s problems are best solved by those whose 


know-how has the longest roots. 
EKCO PLASTICS began over a quarter-century 


ago and has a long association with the motor =) y+ \ Ss Ti Cc Ss 


industry. We too have learned a lot in 28 years... 


Our experienced designers and engir llingly discuss 


your plastics proble ms—entirely without obligation. f th M | d 
LON-SEA + ESSEX or the Motor In ustry 


EKCO PLASTICS LTD - SOUTHEND 
Telephone: Southend 49491 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4/-. Each 
paragraph charged separately. Box numbers 
5 words plus |/-. Advertisements for the 
October 1960 issue should be to hand not later 
than first post 28th September. No respon- 
sibility accepted for errors. 





SITUATIONS VACANT 


A PPLIC ATIONS are invited for Junior and 
+ Senior Draughtsmen vacancies im our 
expanding Engineering Department Excellent 
working conditions with Pension Scheme. Please 
apply, in strictest confidence, giving details of 
training and experience, to the Chief Draughts 


man, Commer Cars Ltd., Biscot Road, Luton 
[5748 


COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 


imperial Works, 
LONDON, S.E.1 


Telephone: HOP 1784 





needs a 





SITUATIONS VACANT 


J EVELOPMEN! Engineer for Gasket Manu 
facturers, Slough, to be responsible for 
research int problems, for conducting 
an Advisory to customers and for con 
trolling the Test Laboratory 
TECH training, including 
é practical foundry experience, several years’ 
experience of automobile engine design and 
testing, and ability to get on with people are 
indispensable 
GE up to 60 will be considered, providing in 
é good health A good salary commensurate 
with responsibility will be paid 
LL applications will be treated in the strictest 
confidence 
WRITE to Managing Director, Coopers 
Mechanical Joints Limited, Liverpool Road 


Slough, Bucks {8750 


sealing 
Service 
present 


NICAL some 


TUITION 
ENGINEERING 
4 AM.IMech.E., City & Guilds, etc., and 
many practical training courses in Mechanical, 
Motor and Electrical work No books to buy 
Write for Free prospectus stating subject to 
LCS Intertext House, Parkgate Road (Dept 
4%6 London, S.W.11 [5747 


Courses by rst 


A.M.1 Mech.E 
terms. Over 95% 


M.I.M.I, City & Guilds, 
- etc., on “‘No-Pass-No-Fee"’ 
For details of Exams and Courses in 


successes 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free 


(Dept. 643), 29 Wright’s Lane, London, 


B.LE.1 
Ws [S672 


GEARBOX DESIGNER 


Applicants should have a good theoretical back- 
ground and experience concerning calculations, 


design and 


gearboxes, 


manufacture of 


vear-wheels and 


The work is of a diversified nature in a depart- 
ment characterized by a congenial atmosphere 


and overseas contacts. 


Applications should be sent. together with de- 
tailed information of past experience. the salary 
required and the earliest possible date of com- 


mencement to: 


Personnel Dept., ARTIEBOLAGET VOLVO, 
Box 382. Gothenburg 1, Sweden. 










‘Migh Strength 


rato sl 


for Structural Joints 


rt j : m uel Me tsdeg 


ALTRINCHAM ST MANCHESTER !. 
LON W. Kelway-Bamber & Co. Ltd. 
Room 7, 70, Victoria Street, London, $.W.1!. 
Tel: Abbey 6860. : T Fasteners Ltd., 
2, Hall Street, Barnar astie, Co. Durham. 
Tel: Barnard Castle 3143 





@& 5™ 50 


134 











| 
| 
| 











SITUATIONS VACANT 
DVANCED School of 
é Engineering 
APPLICATIONS are 
+ as Lecturer in 


Automobile 


invited for appointment 
Applied Mechanics and 
Structures from candidates with a degree or 
equivalent qualification and suitable practical 
experience in structural and mechanical design or 
development work Preference will be given to 
those with experience in either the automobile 
or aircraft industries Duties will include lec 

turing and supervision of students at post 

graduate level, with every facility available for 
personal research. Salary in scale £1,050 ~ £50 
to £1,400 * £75 to £1,850 p.a. with superannua 
tion under F.S.S.U. and family allowance 

commencing salary depending upon age, quali 
fications and experience. Consideration given to 
housing requirements Applications, giving full 
particulars and quoting the names of three 
referees, to the Recorder, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. Further 
particulars available {S751 


FROM 
THE 
BAR 
IN 
ANY 
METAL 


s: 














iytiea | y For machined repetition pro- 
ducts, from the bar, in any 
ue 5 metal—to your own specifi- 
cations . consult M.C.L, 

. - Ai b the specialist machinists 


LE.V.,D.AL, O.LArm. ARB 
be Cc 4 Fully Approved 
M.C.L. & REPETITION LTD. 
POOL LANE - LANGLEY - BIRMINGHAM 


Broadwell 1115 (4 lines) and 1757 


Telephone : 








SENIOR SALES 
REPRESENTATIVE 


Specialising in the car industry for 
industrial representation in Midlands. 
Able to negotiate at highest level. 

High calibre man with engineering 
background, knowledge of plastics 
moulding and proved sales ability. 
Excellent remuneration. Pension 
Scheme. Applications in confidence 
to Sales Manager. 

Thermo Plastics Ltd. 


DUNSTABLE, BEDFORDSHIRE 
A Member of the Tootal Group 

















FORK-LIFT 
TRUGKS 
FOR HIRE 


WC YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 
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HIGH SPEED 
Automatic Surface 
Grinding Machine 


Model 330 


A Wet Grinding Machine designed to grind all flat 
surfaces within its rated capacity from passenger car 
cylinder heads, blocks and manifolds to the larger diesel 
and stationary type heads and blocks 


Grinding length -- 53” 
Grinding width — 133” 
Table surface — 47” «§ 
Feeds automatic 46”-23"/min. 
Net weight — 3,300 Ibs 


Write or phone 192/204 PENTONVILLE ROAD, 
for full data LONDON N.1 
to Tel: TERminus 3699 (25 lines) 

a Also at 


eV | | Wi E TO yi co. BRISTOL : LEICESTER : MANCHESTER 


BRAYHEAD 


Springs, Pressings, Clips, Wire forms of all 
types are just a few of our highest quality 
products. 

Delivery, prices, specifications and designs 
to suit all leading industries. 

Why not take advantage of our advanced 
experience in this specialised field and stay 
in front of your competition? 

Call for our advice on any problem or design, 
which our team of experts can solve and 
produce by efficient methods. 


BRAYHEAD 
(Ascot) LT D. 


KARATEPI WORKS ~- KENNEL RIDE 
ASCOT- BERKS 


Telephone : Winkfield Row, 427/8 or Ascot 1907/8/9. Telegrams: Brayhead, Ascot 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 











We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


ENGINEERING CO. LTD. SRRsppepianpienee scans 


Facing and Cen 


COVENTRY PHONE COVENTRY 8864! a, oe 
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AUTOMOBILE SEPTEMBER 1960 
ENGINEER 


a Cooper Glimax 





a Birmal achievement 


Coventry Climax FPF 

series engine 

Photographs by courtesy of 
Coventry Climax Engirkes Ltd; 
The Cooper Car Company Ltd 


The Cooper Climax wins again—and so do Birmal! 


Over the years the driver has developed his skill; the 
designer has perfected the car; and Birmal add 
another cylinder head and block to their reputation 
as Britain’s leading light alloy casters. 

Birmal have been producing the finest castings by all 
processes for more than halfacentury... 

supplying the motor industry with crankcases, 
cylinder blocks, steering boxes, gear boxes, 
manifolds, torque converter casings, pistons, 

rocker shaft brackets and countless other components. 
Birmal castings can be found wherever the emphasis 
is on durability, lightness and peak performance. 


an essential for peak performance 





Birmingham Aluminium Casting (1903) Co Ltd 


Birmid Works Smethwick 40 Staffs 
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